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Cquip your fab or service bench with the finest 
Discover new operating convenience, 

FM-5000 FREQUENCY METER 25 MC to 470 MC 


The FM-5000 ®is*a 


ffl IJ, 


I. ■X?5'' 




transistor 


t 


beat frequency mea&yrinjg device mcorporating a 
= ,counter circuit, low RF output for receiver^checking, transmitter keying«circuit, 
audio oscillator, self contained batteries, plug-in oscillators with heating circuits 
covering frequencies from 100 kc to 60 me. Stability: — .00025% +85'' to i-95’‘F, 
^.0005% +50' to +100’F, ^.001% +32' to +120"F. A separate oscillator (FO-2410) 
housing 24 crystals and a heater circuit is available. Dimensions: FM-5C0O, 
10" X 8" X 

FM-saOO with batteries, accessories and complete instruction manual, less oscil¬ 
lators, and crystals. Shipping weight; IB lbs. Cat, No, 620*103 . , . , , $375,00 
Plug-tn oscillators with crystal $16.00 to $50.00 
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C-12B FREQUENCY^ METER For Citizens Band Servicing 

This extremely portable secondary frequency standard is a self contained unit 
for servicing radio transmitters and receivers used in the 27 me Citizens Band. 
The meter is capable of holding 24 crystals and comes with 23 c^stals installed. 
The 23 crystals cover Channel 1 through 23. The frequency stability of the C-12B 
IS :r ,0025% 32' to 125*F, .0015% 50* to 100^F, Other features include a transis¬ 
torized frequency counter circuit, AM percentage modulation checker and power 
output meter, 

G-12B complete with PK (pick-ofl) box, dummy load and connecting cable, crystals 
and batteries. Shipping weight; 8 lbs. Cat No, 620-101 . . . , , , $300,00 
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CO 2 CRYSTAL CONTROLLED ALIGNMENT OSCILLATOR 

The International C-12 alignment oscillator provides a standard for alignment of 
IF and RF circuits 200 kc to 60 me. It makes the 12 most used frequencies 
instantly available through 12 crystal positions 200 kc to 15,000 kc. Special 
oscillators are available for use at the higher frequencies to 60 mc- Maximum 
output .6 volt. Power requirements; 115 vac. 

Si: s ^ , ‘ 

C-12 complete, but less crystals, Shipplng^weight; 9 lbs. Cat No, 62Q-iOOi^^^ $69.50 
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C-12M FREQUENCY METER For Marine Band Servicing 

The International C-12M ts a portable secondary standard for servicing radio 
transmitters and receivers used in the 2 me to 15 mc range. The meter has scKkets 
for 24 crystals. The frequency stability is ^ .0025% 32' to 125'T, ^ .0015% 50’ to 
I00*F, The C-12M has a built-in transistorized frequency counter circuit, AM 
percentage modulation checker and modulation carrier and relative percentage 


pf 

I <0L ^ 


field strength. ‘ IifiliS’ luiH 

C-12M complete with PK (pick-off) box and connecting cable, batteries, but less 
crystals. Shipping weight: 9 lbs. Cat. No. 620-104 $235.00 

Crystals for C-12M (specify frequency) $5.00 ea. 
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Roughly, 

these ore 

our rates. 

You 


would do very well, if you ore 
interested in advertising^ to get 
our official rates and alt of the 


details. You'll never get rich sell* 
ing to hams, but you won't be 
quite as poor if you advertise in 73. 


73 Magazine is piiblisbed monthly 
(I hank heavens U's not weekly) 
by 73. Inc., Peterborough, N, H. 
Zip 03458 (terrible number). The 
phone is 603-924-3873. Subscription 
rates $4.00 per year, $7.00 two years, 
$10 three years world wide. Second 
class postage is paid at Peterborough. 
New Hampshire and at additional 
mailing omces. Printed in Bristol, 
Conn., U-S.A, Entire contents copy¬ 
right 1965 by 73, Inc. Postmasters, 
please send form 3579 to Good Old 73 
Magazine, Peterborough, New Hamp¬ 
shire. Use your Zip Zone and save 
our shirt. 


2 KW Mobile.. 

PEP, of course. 

Meterama .W5GWF. . . . 

Get some good use from those old air-speed indicators. 

Six for Six ..WB2CQM_ 

Six elements for six meters. 


A Stafe-of-the-Art Converter.W3HIX 

Integrated circuitry comes to homdom. 

Hamfest out on a Limb.Morgolis 


A little step toword internotionol hamming. 


Are 20< Transistors Coming?.W7SMC. 

Apparently so. 

The Lowly Coax Fitting.. .W5VOH. 

A little picture article. 

An Expedition to UJ8 .UB5UG. 

20,000 feet up. 

A Junk Box Power-SWR Meter.K4QYC. 

In cose you missed the two SWR meters lost month. 

The Design Industries Diplomat.W2NSD. 
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Five years? 

Oi. 

Well, it’s better than working for a living. 





Interlopers 

Perhaps it only seems as though there are 
more non ham stations in our bands? Well, if 
you are good at li.stening you will be able to 
log the following Voice of America broadcasts; 
3965, 3980, 7105, 7110, 7115, 7125, 7130, 

7135, 7145, 7150, 7155, 7160, 7170, 7175, 

7195, 7200, 7205, 7235, 7240, 7250, 7255, 

7270, 7275, 7290, 7295. The last copy of a 

complaint that 1 saw addressed to VOA 
brought the response that since all the other 
short wave broadcasters are in the ham bands 
they have to be too. But do they have to com¬ 
pletely blanket the band like that? It look.s 
like we are overwhelming them, not just 
keeping up. 

Ham Hotel 

Since I was going to Puerto Rico to write 
up the 432 test at Arecibo, I checked into 
what it would cost to add Cura 9 ao to my 
itinerary. The round trip fare to Puerto Rico 
was $133, and the fare to Curagao and back, 
with stops at Puerto Rico was only $150 on a 
17 day excursion. For $17 extra I would be 
foolish to pass up Cura 9 ao. 

I dropped a letter to Chet PJ3CC, the owner 
and manager of the Coral Cliffs Hotel, telHng 

Continued on poge 122 
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IN ovv you can operate your 
amateur radio equipment right 
in your living room vvithoiiL 
clutter or fuss! Design Indus¬ 
tries new furniture-styled com¬ 
munications console lets you 
compactly flush-mount all of 
your equipment in one desk¬ 
sized cabinet. Custom cut-outs 
are available for most manu¬ 
facturer’s equipment Beauti¬ 
fully finished walnut exterior 
complements any d e c o i’. 
Abuse-resistant w'hite formica 
work surface gives you plenty 
of room to operate. Piano- 
hinged door locks to protect 
equipment during down hours. 


Lift-out front panel makes 
future equipment changes 
easy. 


AC power supply compart¬ 
ment forms portion of air 
chimney. 


Write today for descrip¬ 
tive brochure and the 
name of your nearest 
distributor. Design 
Industries custom com¬ 
munications consoles 
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Complete OX operating information 

at your finger tips assures better results faster. 

Here, on a single ingenious calculator, you can 
instantly read data on every country and amateur- 
recognized subdivision covering: prefix; great circle 
beam heading*; time and date at DX location*; 
air mail, first class and QSL card postage rates; 
international reply coupon exchange table; continent; 
DX zone; prefix-to-country translation; and QSL 
bureau addresses. Included, also, is a log to indicate 
contact and receipt of QSL card for each country. 

To get your "Second Op" calculator, see your 
Electro-VOICE Distributor, or write direct, whichever 
is more convenient. 

Electro-voice Distributors have been making it 
easier for Hams to work DX for over 30 years. When 
you drop in to pick up your "Second Op" DX 
calculator, ask him to show you how Electro-voice 
products can do for your signal what the 
"Second Op" will do for your paperwork. 

ELECTRO-VOICE, INC., Depf. 10535, Buchanan . Michigan 






NET PRICE 

$|00 


* Basest on average certiers of 
popitfaifan for Eash 
Midwest^ and West Coast, 
Amateurs in Moimudn Stamktrd 
time zone nmsr do 
sbnpie mierpoiatiOfU 
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SETTING NEW STANDARDS IN SOUND 















































TOUCH-TO-TALK 

COMMUNICATIONS 

MICROPHONES 

Model 619 Dynamic ^28^nii 
Model 719 Ceramic ^16^i 

These new beauties are tough. 

No Tragile plastics or light¬ 
weight metal. A 400-ton high-pressure 
die casting machine turns two pounds 
of molten metal into a solid stand 
that laughs at heavy service. And 
lough baked enamel plus heavy 
chrome plating guarantees lasting 
good looks. 

Just touch the big bar to talk. It 
latches on with a simple, sliding 
motion. Or move it to the grip-to- 
talk position on the stand riser in just 
minutes, with only a screw'd river. The 
DPDT telephone-type leaf switch will 
last a million calls or more. It oper¬ 
ates both voice and relay circuits, w ith 
optional electronic switching avail¬ 
able at the end of the 619 (Hi-Z) and 
719 cable. 

All models are omnidirectional, 
and come complete with heavy-duty 
cable. Most economical is the Model 
719 ceramic. Response is from 80 to 
7,000 cps at — 56 db output. 

For top quality, choose the Model 
619 dynamic models with exclusive 
E-V AcoustaMoy diaphragms. 
Smooth, peak-free response from 70 
to 10,000 cps at —56 db output in¬ 
sures highest talk power and full 
modulation. Choose either Hi-Z or 
balanced Lo-Z model. 

Try one of these rugged new 
beauties today. You’ll find that your 
rig never sounded — or looked — 
so good! 

ELECTRO-VOICE, INC. 

Dept. 1052S, 635 Cecil Street 
Buchanan, Michigan 49107 



*VVc cover our bet with a lifciiine guar- 
aniee. If any 619 or 719 ever fails, just 
send il lo us. We’ll repair it at nominal 
cost. But if there’s even a hint that our 
workmanship or materials weren't up 
lo par, the repair is on the house — 
even 30 years from now! Fair enough? 






















































2 KW Mobi e 


For many years I've had to travel »lot. During 
this time. I've operated mobile with commercial 
and home-brew equipment in the 150 watt range— 
and with good results. But I kept wondering how 
it would be to run a full gallon in the car. So I 
tried it. To my surprise, it turned out to be well 
worth the time, money and effort I spent. Here's 
how I did it: 


Richard Yeomans W2DMK 
1243 Front Street 
Binghamton, N. Y. 
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The Alternator 


I am sure that we all know the limitations 
of car batteries and generators. They are only 
good for about 35 amp DC maximum. Sub¬ 
tracting required automobile needs leaves 
little for ham equipment. An alternator seems 
to be the only practical solution. My car, un¬ 
like newer ones, didn’t come with an alterna¬ 
tor. In fact, a stock alternator wouldn’t have 
been suflBcient for a kilowatt anyway. Even 
heavy duty truck alternators are only rated at 
about 60 amp DC. 

So I bought a guaranteed used Leece- 
Neville alternator through a Ham Ad for $85 
complete with regulator and copper oxide 
rectifier stack. It was rated for 100 amp at 14 
volts DC CCS. The price has gone up since 
then, but they’re still a bargain. 

Alternators have many advantages over 
generators: 

1. Small size, moderate weight, little main¬ 
tenance required. 

2. High output current even at idling 
speeds. 

3. Excellent regulation of the output volt¬ 
age. 

4. Little RF interference. 

5. High frequency output. For example, 
the frequency at 2500 RPM is about 250 cy¬ 
cles. This frequency is proportional to alterna¬ 
tor speed. Higher frequencies are easier to 
filter than low ones (such as 60 cycles.) 

6. Little chance of burning out. An over¬ 
load will cause either a loud whine from a 
slipping belt or the output current will remain 
constant instead of increasing. 

There were two things that I didn’t like 
about the alternator I got, though. The copper 
oxide rectifiers deteriorate with age and de¬ 
velop a high back resistance. This causes the 
rectifiers to overheat. Since they normally run 


hot as it is, 1 replaced them with high current 
silicon diodes mounted on a good heat sink. 
This eliminated the heat problem. 

Also the vibrating reed regulator was un¬ 
reliable. When it was hot, the battery wouldn't 
stay charged. In cold weather, the battery was 
overcharged. All electrical-mechanical regu¬ 
lators suffer from temperature effects. 

In looking for a solution to this problem, I 
came across an article by Harry W. Lawson 
in the August 1961 Electronics World. I built 
a regulator from this article and it worked 
like a charm. Temperature didn’t seem to 
affect the output voltage of the alternator. 
The interference from the clicking contacts 
has been eliminated. But the biggest advan¬ 
tage was that the output voltage of the system 
could be set by adjusting one small pot. This 
regulator has been trouble free for three 
years. 

Now that we have primary power, let’s 
turn to the DC supply for the linear- 
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Fig* 1 * The primary power system* 
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The power supply; Notice the husky Filament transformers, the fuses, the bleeder resistors, the 
diodes, the voltage doubler capacitors, the bios supply and the bios transformer. 


The DC Power Supply 


The DC supply is convenlional—but may 
he new to luims. As can be seen in Fig. 2, the 
three husky IIlament transformers are con- 
tiected in reverse. The 12.6 volt windings be¬ 
come the primaries and are eonneclcxl in delta 


fashion to match the output (d the alternator. 
Each secontlaiy uses a full wave voltage 
doubler and develops approximately 750 volts. 
Tlie tliree outputs are then connected in .series 
to dt'velop about 2250 volts at 450-500 ma. 


+2000V 
50*0 MA 



+ 350V 
50 MA 


Fig, 2. The power supply 
for the linear. Note that 
input is three phase. 
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This voltage and current is maintained with rf 
cliarging voltage of 14 volts from the alterna¬ 
tor. 

The transformers shown are surplus. There 
are many similar ones available from the snr- 
plus dealers who advertise in 73. 

A small replacement transformer rated at 
350 volts each side of center at 50 ina, 6.3 v 
at 4 amp and with a 115 v primary is used to 
lurnish bias and screen voltages. The 6.3 volt 
winding becomes the primary and is con¬ 
nected to phase A at the center tap point of 
this transformer. The 115 volt winding be¬ 
comes the bias source. 

The diodes are standard TV replacement 
types. The capacitors in the voltage doubler 


are surplus. You probably could use 100 pf 
electrolytics with sUghtly poorer regulation. 
Eacli of the 750 volt outputs is slnmted by a 
50 k, 20 watt resistor that acts as a voltage 
equalizer and bleeder. 

The high voltage supply is switched into 
action by energizing two six volt auto started 
solenoids connected in series. They complete 
the circuit of phase B-C to the transformer. 
Phase A leg will not supply any voltage with¬ 
out one of the other legs connected. I used 
six volt solenoids since they were cheaper 
than twelve. 

The filaments and l)Iower are designed to 
l)e switched on at least three minutes befoie 
the plate supply is energized. 


The Linear Amplifier 


This amplifier is a little unusual. It is a 
grounded grid tetrode amplifier. The 
4CX250B tube is not suitable for regular 
grounded grid operation (that is, with the 
control and screen grids both grounded), for 
screen and grid currents will run too high and 
ruin the tube. But they work fine as tetrodes 
wdth drive applied to the cathode, the grid 
grounded and the screen at about 350 volts. 
.\s in true grounded grid, about 80% of the 
drive show’s up in the output. Drive required 
is higher tlian class AB, but less than 
grounded grid. An exciter w'ith 65 watts out¬ 
put will drive the pants off this linear on all 
bands—even ten. 

YouVe probably rioticed from the schematic 
tliat I diduY include eighty meters in the 
linear. If you want to, you’ll have to use larger 
pi network capacitors or switch in some extra 
capacitance on this band. 

I didn’t use on L network in the cathode 
circuit of tlie linear. An RF choke worked fine. 
If your exciter output is less than 65 watts 
PEP, \'ou probably will need a tuned input. 

The amplifier w’as neuiralized to improve 
its stability’, but this turned out to be unneces¬ 


sary'. The neutralizing capacitor is a piece of 
brass flat stock M" by 7" mounted away 
From the plates of the final tubes. It is sup¬ 
ported by three steatite stand-offs one inch 
long. 

The screen and catliode currents are read 
with the flip of the meter switch. When the 
amplifier is properly loaded, cathode current 



The side view of the linear shows the 
4CX250B's mounted horizontally with the 
blower fastened to the bock of the cabinet. 








































The 4CX250B lineor. 
Operation is very sim¬ 
ple. The only controls 
ore tune, load, band- 
switch, meter and bias 
set. 


is about 550 ma at 2000 volts. The screen cur¬ 
rent is 50 to 60 ma at 350 volts. This current 
should not be exceeded; if it is too high, in¬ 
crease loading. If the current is too low or 
negative reduce loading. These readings are 
with full carrier. 

Bias should be set for about 100 to 150 ma 
resting current with 2000 volts on the plates. 
Once set, this current does not need adjust¬ 
ment. 


The 40 cfm squirrel-cage blower is prob¬ 
ably a little husky for this job, but the extra 
air helps to keep the tubes real cool. Inciden¬ 
tally, the amplifier helps heat the car on cold 
mornings with its 200 watt dissipation! 

Checks with a Collins watt meter and the 
old fashioned RF ammeter and voltmeter 
shows that the amplifier gives excellent effi¬ 
ciency. One kilowatt DC in gives about 650 
watts RF out. 
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Fig. 3. The linear omplifier for 2 KW mobile. 




























































































































































The modified Newtronics top loading an¬ 
tenna, As mentioned in the text, commercial 
antennos for o full KW are now ovoiloble. 


The Antenna 


Yes, you are correct in wondering what commercial mobile antenna 
will handle two kilowatts. I have tried a variety of commercial and 
home brew' designs: helical wound, base loaded, center loaded, top 
loaded and tiap. I found that the center loaded type with three foot 
base section, loading coil and five foot top section was quite effective. 
The loading coil was of heavy B & W stock two and a half inches in 
diameter. A separate coil was plugged in for each band. This antenna 
was used for about four years of mobile hamming. 

But I am curious, so I wanted to try the Newtronics Hustler top 
loaded antenna. I did. But, as I feared, the loading coil was not de¬ 
signed for this power. The new high powder coils would be fine, but 
this was before they w'ere announced, so I made my own coil from 
more B & W stock. The one illustrated is for twenty meters. Be sure 
to coat the coil thoroughly with Krylon or epoxy if you make your 
own coil. Otherwise, water betw'een turns will short out part of the 
winding with attendant loading problems and fireworks. 

I made a few tests and found that the top loaded antenna seemed 
to increase both received and transmitted signals over a center loaded 
whip in the same position on the car. 

It is easy to find resonance with this antenna. Just slide the top 
tuning rod in and out a quarter inch at a time while checking the 
SWR. I used a 2 OI 2 foot length of RG-8/U betw'een the linear and the 
antenna. 

Corona loss at this high power is high. Even so, all signal reports 
have proven to me that the extra power has more than paid for itself. 
I’m happy with my high power mobile. I think you will be, too. 

. . . W2DMK 


Photography by Don Abbott WA2MZQ. 


















































































Howard Burgess W5WGF, 


Dorothy Street N.E. 


Albuquerque, New Mexico 


Meters are one of the few electronic com¬ 
ponents that impress both technical and non¬ 
technical hams. To the technician they show 
what is happening in a circuit. To the non¬ 
technical person only a flashing red light out¬ 
ranks them as the sign of a true professional. 

But meters have another feature that is less 
appealing. Tliey are one of the most expensive 
parts in a circuit. If your use of meters is lim¬ 
ited by their cost, perhaps you are overlooking 
a source of bargains that is passed up every 
day by many. 


There is an almost endless supply of meters 
that no one seems to want. Thousands of in¬ 
struments tliat originally cost as high as $150 
or more apiece are available for less than 2^ on 
the dollar. These are the meters with the odd- 
!)all scales. They are calibrated in ever>’thing 
from “miles-per-liour” to “Degrees C.” They 
cun be found on bargain counters, in salvage 
yards, old military equipment, and all sorts of 
obsolete testers. 

Perhaps )ou are wondering why a meter 
that costs as much as $150 may sell for as low 















































































ils $2. The answer is simple. Who wants to 
measure plate current in “pounds-per-inch?” 
However, with a few simple tools and some 
spuie time, most of these units can be con¬ 
verted into beautiful instruments. Even cus¬ 
tom-tailored or personalized scales with pro¬ 
fessional quality are simple to turn out. 

The first step in converting these meters is 
to find out as much as possible about the basic 
movement. The foundation unit, or movement, 
of ahnost all panel meters is either a micro- 
ammeter or milliainmeter. Tliis applies even to 
voltmeters. Even though the scale may read in 
“gallons-per-minute,” tlie chances are very good 
that it is still a DC meter. 

lo make good use of a meter it is necessary 
to know how much current is required to make 
it read full scale. Many times this information 
is simple to find; it may even by written in the 
very lower portion of the face plate in tiny 
figures. Figures such as “FS=100ua” mean that 
the meter is 100 microamperes full scale. Or, 
“IMAFS” means that “1 milliampere” will give 
a “full scale” reading. 

If the meter happens to be one with the “0” 
in the center of the scale, the letters down in 
the corner may read ES=1MA. This says the 
meter will read full scale “each side” with 
“one milliampere.” 

If the meter happens to be one that was 
made for military use, you may find an odd 
assortment of numbers and letters on the face. 
A typical meter can have something like this 
on the face: 

MR13S001DCMAR 


The first five places on the left can be disre¬ 
garded. They are coded symbols that tell the 
size, shape, and color of the meter, 'ion already 
know this if you have the meter. The eight 
places on the right carry the information that 
is important. 

The three places in the center shown as 
“full-scale-value” tell what the meter reads 
full scale. In this meter it is 1. The next two 
places show what kind of current the meter 
reads and for this meter is DC. The two places 
following tell the electrical units in which the 
meter is calibrated and in milliamperes. The 
final R tells that the meter is ruggedized. 

If the three places that are used to indicate 
“full-scale-value” happen to have an R in the 
center space, the R is read as a decimal point. 
As an example the figures 2R5 would indicate 
a full scale value of 2.5 units. 

When the scale gives no clue to the meter’s 
full scale sensitivity, it will be necessary to run 
a few simple tests. The circuit shown in Fig. 1 
can be put together in a few minutes for quick 
measurements. The resistor R3 will limit the 
maximum current that can be put through the 
meters. The meter shown as X is the one being 
tested. Meter S is a meter with known calibra¬ 
tion and is used as a reference. The meter or 
meters used at S should be able to cover the 
range from 100 na to 100 ma or more. This 
spread will accommodate most basic meter 
movements. 

When the circuit is complete the resistors 
are adjusted until meter X reads full scale. The 
full scale sensitivity of the unknown meter is 
then read on meter S. As a precaution to safe- 


Before and after. The odd tempera¬ 
ture meter at the right was changed 
into the indicotor for an RF power me¬ 
ter. In this cose a full new scale was 
mode. 




Three old clunkers plus a few hours 
work produced these three custom me¬ 
ters for special test equipment. 

















































The meter sensitivity is sometimes given inside 
the case. 


guard the meters adjustments should be 
started with the largest value of R3 and de¬ 
creased as required. 

The accuracy of the calibration will depend 
to a large extent on the meter S. This meter 
should be the best available but even a volt- 
ohm-milliammeter can serve the purpose. 

When the sensitivity has been determined, 
the uses to which the meter can be put is easily 
decided. We can now rework tlie scale accord¬ 
ingly. 

Before opening the case pick a working area 
with good light and free of dust, es^pecicUy 
small magnetic particles such as filings. The 
case is carefully opened (usually by removing 
the small screws around the outside of the 
case shell.) Remove the screws that hold the 
face on, being very careful not to touch tlie 
pointer. The face can then be slid out from 
under the pointer. A glass bowl should be 
turned upside down over the open meter to 
protect it while the scale is being reworked. 

In some panel meters the scale is made of 
paper and glued to a metal plate. However in 
most cases it is a coating of white enamel on 
the metal plate. With the enamel scale un¬ 
wanted lettering can usually be removed with 
a little careful rubbing and a small amount of 
cleanser such as Ajax moistened with water. 
A clean ink eraser or the edge of a razor blade 
can be used to clean up small areas. 

If the divisions on the original scale can be 
used or adapted they should be left on the 
face. New scale divisions should not be at¬ 
tempted without some advance practice. Of 
course new scales can be made on paper first 
and then cemented to the face plate. 



Fig. I. Determining the sensitivity of the meter. 


When a meter is reworked, even the best 
intentions and effort can end with poor results 
if crude lettering is used. If more than one or 
two meters are to be converted, it is weE worth 
the investment to obtain a few simple lettering 
tools. For professional-looking work, we would 
suggest several pieces of LeRoy equipment. 
(LeRoy is a trade name used by the Keuffel 
and Esser Co.) 

In the LeRoy method a special pen point is 
held in a scribing tool which follows a tem¬ 
plate. The template is engraved with the al¬ 
phabet and numbers and is available to give 
all sizes and types of characters and numbers. 
With a few minutes of practice, perfect letter¬ 
ing is possible. A complete set of LeRoy 
equipment is far more expensive than most of 
us can afford. However, pieces can be pur¬ 
chased separately as needed for meter work 
and the total cost will be less than the price of 
a new meter. 

In addition to their value in meter work the 
special pens can be used to letter panels, 
chassis, drawings, and almost anything requir¬ 
ing lettering. Various sizes of templates can 
be added to the collection as needed. As a start 
we would .suggest a scriber (No. 3237-2), a 
size 120 template (No. 3240) and a size 0 pen. 
Larger or smaller letters can be had by using 
other templates. The pen size will determine 
the thickness of the line. Size 000 pen makes 
a very fine hair fine and the width will increase 
with an increase in pen number. Size 6 wiU 
give a line almost Ke inch wide. Almost any 
good drawing ink can be used in the pen. This 
equipment can be obtained from stores selling 
engineering drawing supplies. 

The meter face to be letteied should be 
fastened firmly to a flat surface or drawing 
board with masking tape. Before beginning on 
the meter face a few practice runs should be 
made on paper to determine the proper spac¬ 
ing. Be sure to use a light touch when work¬ 
ing on the enamel meter face. This will keep 
the pen from scratching the enamel under the 
ink. If a mistake is made, the entire ink work 
can be washed off and a fresh start made with 
no scratch marks visible. 



Using the LeRoy set. 

























































After the face of the meter has been re- 
tvorked and the meter reassembled, the meter 
:an be given a complete calibration or the 
jensitivity can be altered by using shunts. The 
selection and use of shunts and dropping re¬ 
sistors will not be covered here as almost all 
radio handbooks carry a chapter on this sub¬ 
ject. 

The final calibration should be made by 
Domparing the instrument with the best stand¬ 
ard that you have available. If yon plan to do 
a number of meters, a special calibrator is a 
great time saver, and the construction of such 
a unit is relatively simple. 

And what if you do flub the first one, or 
3 ven the second one? The next one will be a 
masterpiece. Just remember: meters have a 
unique distinction! Where else can you write 
off a $150 loss on a $2 investment? 

. . . W5WGF 


Silver Plating 

Ever put off or forgotten about building a 
V^HF or UHF tuned line tank circuit because 
Donstruction techniques for optimum perform¬ 
ance required silver plating? Well, no more 
is there need to evacuate the fish population 
from the aquarium for its use as an electrolysis 
tank ... or turn your wallet over to a pro¬ 
fessional plating business. 

A product is now on the market in a powder 
form which enables you to silver plate at 
home with only such simple articles as abra¬ 
sive cloth and a slightly damp cloth pad! And 
it really works! 

Known as *'Cool-Amp Silver Plating Pow¬ 
der”, it deposits a genuine coat of silver that 
will not peel off and is equal to electroplating. 
Simple instructions for use consist of only two 
basic steps: 

(1) Polish the copper, brass or bronze sur¬ 
face. 

(2) Apply the silver plating powder with a 
slightly damp cloth pad, about the size of a 
half dollar, by alternately dipping into the 
powder and rubbing firmly on the metal. 

The silver plating powder may be ordered 
direct from the manufacturer. The Cool-Amp 
Company, 8603 S.W, 17th Avenue, Portland 
19, Oregon. A pound bottle will silver plate 
approximately 6,000 square inches. The price 
is $13.50 for the pound, however in view of 
the large area which can be plated, the cost 
and the powder could be spht between two or 

more of the local amateur radio gang. 

. . . W3WTO 
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2 Meters 

I? iS EIements 




.... -- 


1-Folded Dipole Pius Special 
Phasing Stub 




1-3 Element Colinear Reflector 
4-3 Elemafit Colinear Directors 

Amateur Net.... $33.00 
Stacking Kit ...,., S2,19 


Full 4 Elements 
1-Fold^ Dipole 
1-Reflector 
Z-Directors 










MODEL A- 62 G M C » 5 OJOH M 


’■-- 14 ^ n'li 11 r '' 

^isEbtfivalent tol8 EI#me!rtM:'^i^";.4 E 

ifi»bGalhma-Matcfte(tfi‘onts»' 


:4_EleMei(p|i 

1*3 Element Colinear Reflector 1 * Rel) 0 ct 0 f:^ 


4-3 Element Colinear Directors 2-Directors 
Amateur Net.,.. $34.50 
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Stacking Kit.$ 18.00 


^ MODEL AB-62 CMC 

On 2 Meters: On 6 Meters: 

Equivalent to 30 Elements Equivalent to 6 Elements 

Amateur Net.... $52.50"?t 




Also: 










5 N<swiB,MeterBeams 
3 NfWi'I^Meter BeaitiSijgs^Ms 






Gold Corodized for Protection Against Corrosion 

See Your Finco Distributor or write for Catalog 20-226 

The FINNEY Company - Bedford, Ohio 
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Heath Deluxe SB-Series 
Tuning Dial — with features 
proven by thousands of satis¬ 
fied SB-Series owners .. . fea¬ 
tures you can prove for your¬ 
self! 



• Calibration accurate to 400 cps on 
all bands • Readable to 200 cps 

• Bandspread equal to 10 feet per 
megacycle • Uniform Va inch spac¬ 
ing between all 1 kc dial divisions 

• Backlash less than 50 cps 


I HEATH COMPANY, DepI* 11^10 Benton Horbor, Michigon 49023 
In Canodo; Doystrom, Ltd., CooKsvilte, Ontorio 

O Enclosed li $_ -1^ 


I 


Please send model (s). 


jpt 


plus shipping. 


□ Please send mo free 1966 Heathkit Catalog, 

hinmfi _ __ 


I Address, 

I city- 

1 _ 


(Pleose Print] 


State, 


2ip_ 


Prices 8i fpectHciitions subject to chonge without notice. AM-156 




FREE 1966 HEATHKIT CATALOG 

See the wide orray of Heoth- 
klt Amateur Radio Equipment 
available at tremendous do* 
it-yourself sovingtf Everything 
you need in '‘mobile" or 
*'fixed'^ stoiion gear with 
full descriptions ond specifi* 
cations. Send for free copyt 
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Heath Deluxe SB-Sertes 
LMO (Linear Master Os¬ 
cillator) — with features 
factory built into the heart of 
every SB-300 and SB-400 
... features you can prove for 
yourself! 


• True linear tuning . . . (within 400 
cps) • Stable—less than 100 cps 
per hour maximum drift after warmup 

• Tuning repeatability better than 50 
cps • Rigid mechanical construction 

• Highest quality components assure 
years of dependable performance 


HEATH SB-SERIES PERFORMANCE 


IS A PROVEN FACT! 


Operate 80 through 10 
meters on either the SB- 
300 Receiver or the SB- 
400 Transmitter—operate 
6 meters on the SB-110 
transceiver — experience 
the same precision tuning 
and near-perfect stability 
on each. All of these 
features will be inciuded in 
the SB-100, 80 through 
10metertransceiver, avail- 



Kit SB-300, less speaker, 23 lbs. 
... $27 dn., $22 mo. $265.00 

Export mode! available for 1151230 



Kit SB-110, (less spkr. & pwr. 
supply), 23 lbs. . . . $32 dn., 

fiOO AA 
















































Ronald Lumochi WB2CQM 
73 Boy 26th Street 
Brooklyn, New York 


Six for Six 






As all hams know, activity on she has been 
very high since the band was opened to Tech¬ 
nicians, Any one who is determined can learn 
enough to pass a Tech license test in a fairly 
short time. So now this is the second largest 
class of licenses and most active Techs are 
on six. This has caused a lot of QRM on the 
band; only the best equipment is useful for 
fighting the other stations, particularly for DX. 



Fig. 1. Dimensions of the six element yogi. 


This antenna was built for high gain to pro- 
vide excellent performance on six. It’s a wide 
spaced six element yagi on a 24 foot boom. It s 
made of aluminum for lightness, low cost and 
easy construction. The SWR is excellent over 
the most used part of the band. 

Each element is about a half wave long. 
The exact length can best be found by experi¬ 
menting. The distance between the elements 
can also be adjusted for best results, a com¬ 
promise between gain, side lobes, front-to-baclc 
ratio, SWR, etc. The dimensions given worked 
very well for me and are a good starting point. 

Unfortunately, 24 foot aluminum poles for 
the boom are hard to find. I used two twelve 
foot VA inch 0.058 wall poles and butted them 
together with an eight foot lla inch dowel in 
the center furnishing strength. A short piece 
of 1% inch tubing over the joint gives electrical 
continuity. 

The elements are held on with Cesco Large 
Yagi Clamps. If you can’t locate them, you 
might try improvising from broken TV an¬ 
tennas, etc. I made each element a little short 
and slid a length of % inch tubing in each end 
for accurate adjustment of length. 
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A wide spaced antenna sucli as this one 
has a fairly liigh feed impedance—at least com^ 
pared to close spaced beams. There are a 
number of different matching systems that you 
can use. I used the Infinite Impedance Anten¬ 
na Match which was described by W6NAT in 
the March 1963 issue of 73. It's very simple. 


XMTR 


ir^SULATIOM 



■ .g.54Q. 

2FiMO 


Take a quarter wave length of RG-58/U. Find 
its center. Remove one inch of insulation at 
the center. Carefully cut the shield apart, but 
leave the insulation and center conductor in¬ 
tact. Gather the pieces of shield together and 
connect a coax connector to them with the 
center connector going to one side and the 
outside to the other. Tape the joint. Now short 
each end of the quarterwave and tape. This 
qiiarterwave dipole goes inside the driven 
element, which is cut in half and insulated 
from the boom with a piece of plastic. Notice 
that there is no direct connection to the driven 
element. 

Mount the antenna at its center of balance 
with a home-brew wooden mast mount or with 
a Cesco mount. I added two wire supports 
from above the antenna to the boom to prevent 
sag. Break these cables with egg insulators to 
prevent unwanted resonances messing up the 
pattern of the beam. 

Adjust the element lengths for minimum SWR 
and you’re ready to go. I’m sure that you’ll be 
pleased with the excellent results and long 
life of this antenna. 


Fig. 2. Matching system 
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It's the new Amperex 8637^ a 
long-life, radiation-cooled, beam- 
power twin-tetrode. It's the world's 
first JOS^RAtId tuBe'for 60 watf - J 
intermittent brief-talk, mobile 
transmitter service. {It delivers 72 
watts from less than 3 watts drive 
power under RTTS* conditions.) 

Its quality is sfrictly in keeping with" 

’•i? 

Amperex standards of excellence and 
yet it is only a fraction of the size 
of conventional tubes and costs 
only one-third the price, f 

It ca^ be used as an RF power 
amplifier, oscillator and frequency- 
multiplier in communications 
equipment up to 175 Me. 

In other words, the new 8637 

' Vl 

is just plain unbeatable for the 
economical and compact design of 
high-quality, push-to-taik gear for 
delivery trucks, emergency repair 
vehicles, taxicabs, marine, fire, 
police-and avionics. >r-■! 

For complete data, write: 

Amperex Electronic Corporation, ^ 
Tube Division, Hicksville, Long Island, 
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ALL THIS-and AMPEREX QUALITY, TOO - 
(One B637 Push-Pulf) 

Frequency--- 

DC Plaie Voltage ,. 

DC Grid -2 Voltage 
Grid ^1 Voltage 
DC Plate Current 
DC Grid Current 

Drive Power_ 

Plate Input Power , 

Useful Power Output 

♦ ^tJSH-TO‘T*LF atP^VlCEp Olinf CYCLE I *tl«* ON. 4 MINS^ OFF* 
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John Speciolny W3HIX 
728 Eost Brood Street 
Quokerstown, Pa. 18951 


A State-of-the-Art Converter 


The ham who wants to keep abreast of new 
developments and uses of semiconductors will 
find this converter interesting—though the cost 
is likely to discourage any desire to build it. 
This six meter converter uses three Philco 
PA713 silicon integrated microcircuits. It con¬ 
sumes about 66 mw at 6 volts and provides a 
7 me if output. Overall power gain is 40 db 
and the noise figure is a not-to-outstanding 
7 db. 

An integrated circuit is a circuit which has 
its passive and active components combined in 
a tliin block of single-crystal silicon. The cir- 
cuit components (resistors, transistors and 
diodes in the case of the PA713) are formed 
in the silicon by correct programming of p- 
type and n-type impurity diffusions. This pro¬ 
gramming includes the use of silicon dioxide 
(Si 02 ) as a mask for controlling the geom¬ 


etry of components. Si 02 is easily formed on 
the surface of silicon by high temperature oxi¬ 
dation techniques. In areas where diffusion 
of an impurity is desired, the oxide mask is 
removed by a photoengraving process. Nar¬ 
row p-n junction channels surrounding the 
circuit components are formed simultaneously 
with the fabrication of the components. 
Proper biasing of these p-n junction channels 
achieves the required electrical isolation of 
components. Many microcircuits are fabri¬ 
cated simultaneou.sly on a single silicon wafer 
of 1" to IJa" diameter and then separated into 
individual circuit chips. 

The PA713 microcircuit is a low power, 
direct coupled amplifier intended for rf, if 
and video service. The locations of the tran¬ 
sistors, diodes and resistors in the photomicro¬ 
graph are indicated by the letters A, B and C 









Photomicrograph of the PA7)3 
silicon integrated microcircuit. 
The drawing below gives the 
locations of the ports referred 
to in the text. 











































































































Top view of the microcircuit converter. 



respectively. Fig. 1. shows the schematic dia¬ 
gram of the PA713 which is enclosed in a ten 
lead low profile TO-5 package. The input sig¬ 
nal is applied to the base of Q1 through 
terminal four. Transistors Q1 and Q2 form a 
cascode circuit capable of about 20 db power 
gain at 50 me. Transistor Q3 is an auxiliary 
emitter follower which provides bias stabiliza¬ 
tion and bias control. Manual or automatic 
gain control can be applied through terminal 
one. The biasing network consists of nine re¬ 
sistors and tliree diodes. 

Fig. 2 shows the interconnection of three 
PA713 microcircuits with discrete components 
to form the six meter converter. The 50 ohm 
source impedance is matched to the input of 
the PA713 rf amplifier by the tap on LI and 
adjustment of C2. Cl and LI form the tuned 
input circuit, L2 and C3 form the output tank. 


The tap on L2 provides a low impedance feed 
to the input of the second PA713 microcircuit 
used in the mLxer stage. 

The third PA713 microcircuit is used as a 
crystal controlled 43 me oscillator. L6 and C8 
form the oscillator tank circuit which is link 
coupled to provide the necessary injection to 
the mixer. The 7 me if output is obtained at 
terminal six of the PA713 mixer. The mixer 
output tank consists of L4 and C6. L5 is 
mutually coupled to L4 and provides a low 
impedance output intended for connection to 
a communications receiver capable of tuning 
7 to 11 me. 

As I said before, this is an interesting 
project, yet impractical for most hams at 
present. But in the not-too-distant future, we 
may see microcircuits in ham gear because of 
their compactness and uniformity, . . W3HIX 




Below. Fig. 1. Schematic of the 
PA713. Right. Fig. 2, Schematic of ^ ' 
the microcircuit six meter converter, s-aopf 
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At last a "mobile’' transceiver with space saving features, predominantly solid state, 
requiring only .25 CUBIC FEET OF YOUR CAR SPACE. 

• Maximum ampere battery (12 volt) drain in receiver; final tubes do not draw even 
filament current until mike button Is pressed. 

• Instant heating 8042’s in final provide 100 watts PEP output (165 watts PEP input); 
otherwise all solid state circuitry. 

• Torroidal final tank coil for higher Q & space economy. 

• Convenient and easily adjusted controls with new style thumb control knobs. 

• instant receiver transmit operation, no tubes to warm up. H.V. power supply operates 
only in transmit. 

• Smallest size ever—4%H x 11 %W x 8%D.—10 lbs. 

SBT-3 $299.50 |?“supply $99.50 supply $99.50 


TRANSCOM ELECTRONICS, INC. 

375 HALE AVENUE • ESCONDIDO. CALIFORNIA 
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The SBA-3 AC power supply-speaker console guarantees you'll have the finest operat¬ 
ing position. One even the discrimination XYL will be delighted with. Large 4" x 6 " 
speaker and heavy duty power supply with external spot relay provisions. This means 
you can go mobile to fixed operation in a matter of seconds. 


SPECIFICATIONS 

Freq. Range; 3780 4010 KC. 7180-7320 KC. 14130-14360 KC 

Semiconductors: 2—8042 instant heating tubes, 18 transistors, 

2—varicaps. 1—zener, 9 diodes 


TRANSMITTER 

T*ower Input: 165W pep 

Carrier Suppression: 45 DB 

S.B. Selection: 80-40M lower 

20M upper 

Unwanted SB: 40 DB 

Ant. Imped.; 30-100 ohm adj. 

Power Consumption: .5 amps 

Receive. 12-15 amps 
SSB XMIT. 

Operation: P. T. T. No tube 

filament on in rec. 


RECEIVER 

Sensitivity: .5y<.v for 10 DB 

S 4- N N 

Selectivity: 3 KC @ 6 DB 

Spurious: Image better than 

60 DB 

Stability: Less 100 cps in any r5 
min. period under normal 
ambient conditions 

Audio Output: 2 watts 


SBT-3 $299.50 


SBD'3A 
DC SUPPLY 


$99.50 Ir^SNSOLE 599-50 




TRANFSCOM 


ELECTRONICS. INC. 


3 7 5 


HALE AVENUE 


E SCONDIDO 


CALIFORNIA 
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Sylvia Morgolis 

Hamfest Out on a Limb 


To us they looked like Americans—crewcut, 
iced coke, T-bone steaks—the lot. They talked 
like Americans and the hospitality they gave 
us could have originated only in God’s own 
country. The gear was American, lush Collins, 
slick Johnson, snazzy Drake. The names were 
American—Bill, Scotty, Ray, Chuck. As for the 
dinner—who in Germany BUT Americans 
would serve thick slices of roast beef WITH 
fried chicken at the same meal? And on a patio 
too, already! 

Yet the Daves and the Franks and the Toms 
had one bitter complaint. “O.K. So we’re Amer¬ 
icans with DL calls. But as far as the ham 
publications go we might as well be foreign¬ 
ers. Nobody wants to know what or how we 
are doingl” 

True, it was only a chance snippet in the 
British ham press that drew us to Heidelberg 
for the Fourth Annual DL4/DL5 Hamfest. 
On vacation in Europe from our home near 
London, we planned to take in this little bit 
of the U.S.A. as part of the trip. We’d sent 
them a wire from our previous campsite, 70 
miles away, but were not certain that it 
would be delivered in time, so there was no 
surety that we were expected. 

Because no reciprocity exists yet between 
Britain, Germany and the U.S., we had had 
to strip the mobile gear out of the car. The 
most glamorous woman caught without her 
girdle wouldn’t know the extent of that 
caught-with-your-pants-down embarrassment of 
the keen mobile who is forced to go naked, 
so to speak! Roll on reciprocity. 



a I Group of DL4/5's at the Hamfest dinner, 
held at the NCOs' Club at Patrick Henry 
Village August 3. Group Includes DL4BS, 
DL4ZY, DL4YM, DL4ZD, DL5GV. 



b) DJ0BS, Bill Symons, at the DL4/5 Ham¬ 
fest. Bill is Chief Engineer of Radio Free 
Europe. 

We arrived at noon, in 95° of heat. Pulling 
the housetrailer in the Friday chaos on the au¬ 
tobahn, Avith two hot, sticky children enquir¬ 
ing punctually every five minutes how far it 
was to the neai'est ice cream, isn’t the easiest 
way of spending an August day. So it was 
with some trepidation that we swung off the 
turnpike, onto the quiet roads of Patrick Hen¬ 
ry Village. We had seen a big beam and 
made for it like homing pigeons. 

Patrick Henry Village lies at the side of the 
autobahn, just north of Heidelberg, on a hot, 
flat plain, with mountains shimmering in the 
distance. Gaunt rows of what turn out to 
be luxurious apartments stretch for acres along 
avenues with nostalgic names—North Gettys¬ 
burg, Lexington, Alamo. In the center is a 
village green, with cinema, school, bowling 
alley, theater, a fine inter-denominational 
church, shops, clubs and the Community Cen¬ 
ter. On this last building was erected the sixty 
foot high beam and here the hamfest was to 
take place. 

Three hundred yards away the autobahn 
traffic roared and blustered and screeched and 
smashed its way between Munich and the 
north. But this was American territory in every 
respect and it was into America that we British 
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c) Scotty, DL4ZD, organizer of the Hamfest, 
presenting one of the prizes. 

Iiad penetrated with brash, wide-eyed opti¬ 
mism. 

A dozen men were putting up tents and un¬ 
packing ham equipment. Twelve pairs of eyes 
focussed on us in unspoken challenge, much 
as the eyes of the local Indians (or was it 
turkeys?) must have met those of the Pilgrim 
Fathers. Come to think of it, they were Brit¬ 
ish pioneers too, so who were we to worry? 

We switched off the engine and sat there 
and looked at them in dead silence. Then 
somebody noticed the British registration 
plates and realised who we were. They 
swarmed round us. “Have a coke!” We were 
home. 

Callsigns, greetings, backslappings, reminis¬ 
cences. With the eternal magic of amateur 
radio as a link we were able to put faces to 
\'oices we had known for years. “How about 
that, you old buzzard! Why don’t you clean 
up that signal of yours?” and “Still on AM? 
Get with it, man. Help stamp out carrier!” and 
all the silly, esoteric nonsense that joins 300,- 
000 of us in a. chain of human sympathy 
throughout the world. 

First—where to put the trailer from Fri¬ 
day through Monday? Why not right here? 
Here? Won’t the General mind? Hell, no— 
you’re hams, aren’t you? So we dropped an¬ 
chors, put up our elegant canopy, which we 
use as a patio for the trailer, tastefully ar¬ 
ranged the outdoor furniture to please the 
General and made a nice pot of tea. 

They gaped at us in horror, ceremoniously 
drinking this fearsome hot brew with milk, 
keeping our stiff upper lips, with the mercury 
in the late nineties. So had we conquered 
(and lost) India! But once we had established 
our British eccentricity, we compromised by 
making great pots of good English tea, then 
diluting it with great chunks of good American 
ice. Eureka! We had discovered that most 
civilized of American traditions—iced tea. Best 
of both worlds! 



d) The author, extreme right, with her hus¬ 
band, G3NMR, and fomlly. 


That night we were invited to dinner by 
Scotty, DL4ZD, the hamfest organizer. Oh 
that American hospitahty! Oh that baked ham! 
Oh that ice cream! Oh blessed, blessed ham 
radio! 

Next morning the hamfest stations were set 
up, including two complete Collins rigs, and 
36 hours of hamming began. The thermometer 
climbed. At lunchtime we were handed sand¬ 
wiches loaded with inch-thick steak, barbe¬ 
cued Hawaiian-Chinese style, by Frank, 
DL4DM, who comes from those parts. 

Came the dusk and girls and men who had 
been lolling around all day in Bermuda shorts, 
re-appeared spniced up for the Hamfest Din¬ 
ner. Relaxed and laughing we strolled over the 
Village Green to the NCOs’ Club, on whose 
patio the dinner was to be served. By now 
great black clouds were queing up for their 
big laugh and it was a race between them 
and the delicious meal as to who would get 
down first! The dinner won by a minute or so 
and we rushed inside the Club to have us a 
ball. 

The Hamfest Station operated all night, in 
a tremendous storm. I remember waking to 
hear the rain doing a cha-cha on the trailer 
roof and thinking, "I hope they’ve had the 
sense to lower the tent flaps, so that the gear 
doesn’t get wet. Doesn’t matter about the 
operators. Just look after the rigsl” 

This hamfest was no different from scores 
of amateur radio events all over the world. But 
the DL4 boys resent strongly this feeling that 
they are out on a limb, cut off from the rest 
of American ham activity. An ocean and half 
a continent lie between them and home, yet 
they sense that physical distance is not the 
only obstacle that prevents them from being 
part of the American radio amateur world. It 
has taken a purely chance visit by British ama¬ 
teurs to put their hamfest on the map at all. 

Isn’t this taking isolationism a bit too far? 

, . . Sylvia Margolis 
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PROTAX 


TM 



COAXIAL ANTENNA SWITCH 

With 

ATIC 
GROUNOING 





Another first from Waters! Now, as easily as 
you switch from beam to dipole . . . from 40 
meters to 75, you can switch your entire an¬ 
tenna system to ground with the newest addition to our line of coaxial switches, PROTAX, 
automatic-grounding coaxial antenna switch! Designed with the same advanced engineering 
skill that outmoded all other coaxial switches two years ago, PROTAX is another giant step 
forward in “Convenience Engineered" ham gear by Waters. In effect, PROTAX is two switches 
in one ... a regular antenna-selector switch with power-carrying capacity of 1,000 watts that 
becomes a grounding switch for all antennas (leaving the receiver input open) when the rig 
is not in use. In two distinctive models: #375 — six position and ground with back connectors; 
#376 — five position and ground with connectors in radial arrangement (#376 has its own 
wall-mounting bracket), 

Model 375 .. $13.95 Model 376 ... $12.50 



2 and 6 meters 
COAXIAL FILTERS 


Double-tuned resonant cavity 
band-pass filters for both 2 
and 6 meter transmitters and 
receivers. Assures outgoing 
signals free of spurious fre¬ 
quencies and rejects high- 
level, out-of-band signals in 
receiver. Requires no tuning; 
insertion loss held to 1.5 db 
maximum.” :: Nominal imped- J 
ance 52 ohms . . . maximum 

power 100 watts, peak. 

Model 373-2 

(144-148mc} $29-50 - 

Model 373-6 

(50-52mc) . ... $32.50 



WATERS WIDE 
RANGE ATTENUATOR 


.^Provides 61 db of attenuation 
in 1 db steps. Used effectively 
in S-Meter calibration; check¬ 
ing receiver sideband 
suppression; measuring cross¬ 
talk in switches, receiver im¬ 
age and IF signal rejectiori, 
relative antenna gains, etc. 
Maximum power 'A watt, dc 
— 225mc. 371-1 has S0239 
connectors; 371-2 has BNC 
connectors. 

Model 371 -TuHF ...... $27.95 

Model 371-2 BNC . ... $29.95 



NUVERTER^ . adds 2 

and 6 meters to YOUR super- 
het receiver! 


NUVERTER converts your ten 
meter-tuning superhet re¬ 
ceiver into an HF/VHF Re¬ 
ceiver! — and with no 
modifications to the re¬ 
ceiver! No switches or relays 
are required, and AVC fromi 
your receiver provides auto¬ 
matic gain control at VHF, 
too! Separate all-Nuvistor 
converters with high-stability 
crystal oscillators, and built- 
in AC power supply. Covers 
lower 1.8mc in three 600 Kc 
segments on both *2 and 6 
meter bands. 

Model 346 . $175. 


WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 

WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS 
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Theodore rBrix 

FRCShiO, CALI FORNlA 


iMate/t4. iWi., 
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Are 20^ Transistors Coming? 


The 20-cent transistor may not be far off, 
now that American transistor manufacturers 
are beginning to compete with European 
and Japanese imports. In recent months, 
special lines with many transistor types priced 
at less than a dollar have been introduced. 

The primary market for tliese inexpensive 
transistors is the electronic entertainment in¬ 
dustry'. For example, some economy transistors 
made by Fairchild are used in the tuner portion 
of the new GE 9-inch portable TV set. 

Although these economy transistors are 
intended for use by manufacturers, they are 
also readily obtainable by the average ham. 
Several interesting devices can be found in 
this low-cost field. Within tlie Fairchild line, 
for example, there are very-low-noise audio 
amplifiers, a low-noise VHF RF amplifier, 
and RF power transistors. These transistors 
come in two case sizes, TY and TZ, similar- 
to TO-18 and TO-5 cases (Fig. 1), So far, 
the Fairchild line, listed in the table, appears 
to be the only one to include both NPN 
and PNP silicon transistors. These devices 
are available through any Fairchild distribu¬ 
tor. 

The low cost of Fairchild’s line is due to 
three things, an international production sys- 



Fig, 1, Size comparison between Fairchild 
TY and TZ cases and standard TO-18 and 
TO-5 cases. 


tern, an unusual type of transistor construction, 
and the wnde tolerances permissible in enter¬ 
tainment devices. The silicon transistor chips 
are made by the planar process to obtain 
good high-frequency characteristics and uni¬ 
formity during volume production. The headers 
on which these transistor chips will be 
mounted are made of a black ceramic material 
and have the emitter, base, and collector 
leads imbedded in them. These headers and 
the basic silicon planar transistor chips are 
shipped to Hong Kong where the actual 
assembly and testing take place. 



PROTECTIVE 
EPOXY DOME 


SMALL I 
METAL PLATE 
WITH TRANSISTOR 
CHIP IN PLACE, 
WELDED TO 
COLLECTOR LEAD 


CERAMIC HEADER 
WITH leads 


FINE WIRE 


Fig. 2. Construction of Fairchild TY and TZ 
tronsistors. 
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Table I 


cs 

.001 



Fig. 3. 200 me RF amplifier. LI is 3 V^ turns 
no. 16, center topped, 14 in. dio., Vt. in. 
long. L2 is 8 turns no. 16, tapped 1 turn 
from cold end, Vk in. dio., Vk long. Ln is 
0.4 to 0.65 uh. The RFC is on Ohmite 
Z-220. 

In Hong Kong, a transistor chip is first 
mounted on a small metal plate, and then 
the plate is mounted on the header surface 
and spot-welded to the collector lead. Fine 
wires are then spot-welded to the base and 
base lead and the emitter and emitter lead. 
This completes the connections to the transis¬ 
tor chip. The top surface of tlie assembled 
transistor is then potted in a shallow dome of 
black epoxy to protect the chip from mechani¬ 
cal damage. The chip is protected from 
electrical change by a silicon oxide layer which 
closely resembles quartz and is formed during 
the manufacture of the chip. The consti-uction 
of these transistors is illustrated in Fig. 2. 
When the completed transistors have been 
tested, they are returned to the U. S. for 
quality control checks and sale. 

The low-noise VHF RF amplifier transistor 
mentioned earlier is the 2N3564. Intended as 
an RF amplifier for tiansistor TV receivers, 
it performs well throughout the VHF spectrum, 
especially at 50 and 144 me. At these fre¬ 
quencies, Fairchild claims a noise figure of 
2 to 3 db. A maximum gain of 25 db is 
available at 150 me, decrea.sing to about 
10 db at 500 me. 


Approx. 


Type 

Application 

Case 

Cost 

2N3563 

if amplifier to 100 me, oscillator to 
1000 me. 

TY 

$1,20 

2N3564 

NF at 60 me = 4 db, Pt = 
0.5 w 

Low-noisc VHF RF amplifier and 
mixer. 

TY 

*90 

2N3S6S 

NF at 60 TOC 2 to 3 db, Pt 

” 0.5 w max. 

Hig^h^-gain, low-noise audio pre¬ 
amplifier. 

TY 

*90 

2N3566 

NF at 10 kc less than 1 db, 

Pt “ 0.5 w max. 

Audio driver, RF oscillator to 30 
mc- 

TZ 

1.50 

2N3567 

Po at 30 me = 100 mw, Pt 

0*8 w max. 

High-frequency amplifiers and 
switches. 

TZ 

*90 

2N3568 

hf« at 20 me 3, Ft ^ 0.8 

w max* 

TZ 

1.30 

2N3638 

PNP high-ciirrent switch and 
audio amplifier. 

TZ 

.46 

2N3639 

It = 200 me, Pt = 0*7 w max* 
PNP if amplifiers to 100 me. 

TY 

.65 

2N3641 

Class C RF amplifiers. 

TZ 

*90 

2N3642 

It 500 me, Po at 30 me 

and 15 volts 1 w, Pt ^ 0.7 

w max. 

TZ 

.95 

2N3640 

fx = 500 me, Pt = 0.5 w max. 

TY 

.70 


A VHF RF amplifier using the 2N3564 is 
shown in Fig. 3. At 200 me it has a gain of 
14 to 17 db. for tlie best noise figure it should 
be operated with a collector voltage and 
current of 6 volts and about 1 milliampere, 
or for the best gain at 10 volts and about 
8 milliamperes. This transistor is a good 
oscillator up to 1000 me and has been used 
in experimental UHF TV converters. 

Transistor types 2N3641 and 2N3642 are 
also useful in ham applications. The 2N3641 
is used as a 400-milliwatt-output RF driver, 
and the 2N3642 as a 1-watt-output class C RF 
power amplifier. Three 2N3642 in parallel can 
produce 3 watts output at 29 me with a 15 
to 18-volt supply, and 2.25 watts at 13 volts. 
They should do equally well at 50 me, as they 
have an f^ of 500 me. 

A 10-meter transmitter using these two 


Fig. 4. Three watt 
output 10 meter trans¬ 
mitter. 
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RADIO AMATEUR 
EMBLEMS ENGRAVED 


WITH YOUR 


/ 


CALL letters: 


iise OS a iit- tac oho 

20K gold 
Rhodium 
plated 



Shipped Postpaid, 
First Cfoss Moil 
♦rt U.S*A. 


20K gold 
Rhodium 

plated 



★ 


20K gold 
Rhod ium 
plated 



Order any two emblems 
of your choice ot 
the same time . $8.00 


y. w 9 X Y 


All tllusf rotions 
ore ocfyol 


RADIO AMATEUR 

Dept. B, 

4844 W. Fullerton Ave. Chi caqo 



lit 




INC. 


tnois 60639 

Handy Order Form 


Quonfify 

ordered 

ITEM 

Gold or 
Khodium ? 

Engrove 

Coll letters 

Price 


pin 



$5.00 


cii3i rfn 



$5.00 


tie bar 



$5.00 


lady s pin 



$5.00 


bracelet. * 



11.50 


keychain ♦ 



$1.50 


* for charm Total Amount $ 

Illinois residents add 4% tax 

Amount enclosed $ 
Name__ 


Address. 
City __ 


State 


Zip 


RUSH ORDER TO RADIO AMATEUR CALLBOOK, INC 

4844 Fullerton Ave. Chicago, Illinois 60639 



CONVERTER 

2N5564 


H 


IF 

amplifier 

2N3S63 



tHOOE 
DETECTOR] 



CLASS B 
OUTPUT 
0 2N3567 



A* Shirt-pockel portable AM radio 




stereo 

CERAMIC 

CARTRIDGE 



B. Low-cost 2-watts-per-chonnel stereo phono amplifier 



C* Short-wave crystal-controlled converter 

Fig. 5, Possible uses for low cost transis¬ 
tors. 


transistors is shown in Fig. 4. An alternate to 
the 2N3642 for use at lower frequencies is 
the 2N3568. Its capabilities are similar to th^e 
2N3642, except for a slightly higher and 
a lower fiy. 

The ceramic headers used in these transis¬ 
tors do not dissipate heat as efficiently as 
metal headers, so when these devices aie 
used as power amplifiers, heat sinks are a 
necessity. They must be of a t)pe which 
clamps firmly around the perimeter of the 
hanskstor, such as those made by Wakefield 
Engineering. Silicon grease should be used 
between the transistoi- and heat sink for 
maximum heat transfer. 

Uses for some of the other devices listed in 
the table are suggested in the block diagrams 
of Fig. 5. 

Transistor prices are definitely coming 
down, most noticeably in entertainment lines 
tliat are not advertised to the general public. 
The Fairchild line is readily available, as are 
others, but a little sleuthing may be needed. 

it will not be available through 
the nearest parts house but will have to be 
obtained from the close.st Fairchild distribu¬ 
tor. A look in the Radio Master wdll usually 
locate him. However, tlie little effort involved 
generally pays off. Who knows, before long 
you may be buying your transistors for 20 
cents apiece. 

I vvonld like to thank Fairchild SemicoiKhic- 
tor for the informatioii and materials used 
in this article. 

. . . W7SMC/6 
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new budget-priced walnut communications desk 



ou can operate your amateur 
radio equipment right in your 
living room with this inexpen¬ 
sive, “wife-approved” com¬ 
munications desk from Design 
Industries. 

You’ll like its custom features 
. . . functionally tilted top surface 
holds your equipment at just the 
right operating angle , . , deep 
cable trough keeps desk top neat, 
yet leaves connections accessible 
. .. three drawers give you plenty 
of storage room. 

She’ll like its rich walnut finish 
and modern furniture styling. 

You’ll both like its low price. 

The DIPLOMAT communica¬ 
tions desk accomodates Collins, 
R. L. Drake, Galaxy, Hallicraft- 
ers, and most other modern 
equipment. 




Functional trough keeps cable neat, allows easy access 
to connections. Equipment mounts safely on tilted surface 
at just the right operating angle. 


AyAfUBiE ONir THROUGH AUTHORtZtO DISTRIBUTORS 



TO: DESIGN INDUSTRIES, INC. 

P. O. Box 19406 
Dallas, Texas 75219 

Please send me the descriptive brochure 
of Design Industries full line of com¬ 
munications desks and custom consoles 
and the name of the nearest distributor. 


NAME 


STREET. 
























































































F. R. O'Kefly Jr. W5VOH 
418 E. Hickory Ave. 
Midland, Texos 


The Lowly Coax Fitting 


The old saying—“A chain is no stronger 
than its weakest link” is doubly tiue in radio. 
One minor short circuit, bad component, or 
poor connection can upset the proper opera¬ 
tion of any station. One of these connecting 
links in our ham station chain that has at¬ 
tracted very little attention and is usually in¬ 
stalled as a hurried-up after thought is the 
lowly coax fitting. Improper installation of this 
little unit can cause malfunctions in your trans¬ 
mitter that will make you pull your hair out 
(if you have any). The final tube’s face can 
get red and even stick out its tongue and blow 
its plate suppressors. The resultant poor signal 
reports and operations do not stop with the 
transmitter, but will cause a good receiver to 
perform like a mediocre one. Endless time and 
undue expense can be spent in searching in 


the receiver lor a problem that is hidden on 
the outside. 

There are many different approaches, tech¬ 
niques or procedures, gimmicks or alternate 
methods to obtain the end result of marrying 
the coax cable to a coax fitting. However to 
avoid confusion a method is presented here 
that has been used by the author for many 
>'ears with success every time. The procedure 
may appear to be more involved than some 
but 1 assure you if the following instructions 
are properly followed a coax connection will 
never be the source of transmitting or re¬ 
ceiving problem. 

The Chinese proverb—“A picture is worth a 
thousand words” is followed here augmented 
by only a few comments to fill in the back¬ 
ground of each photograph. 



A length of the vinyl cover equol to 
the total length of the coax fitting is 
removed from the coble. 


The exposed braid is then tinned 
very rapidly and thoroughly with a 
good hot iron. A two hundred fifty 
watt soldering gun is used and per¬ 
forms better then o gun of smaller 
wattage. The soldering gun Is moved 
bock and forth in o smooth, slow 
movement. Hesitation in any one area 
is avoided to prevent damage to the 
polystyrene insulotion and possibly 
shorting the broid to the center con¬ 
ductor. 
































Allow the tinned braid to cool ond 
scribe a line around the cable at the 
location shown in the photo. Do not 
try to cut completely through the tin¬ 
ned broid, but only scribe a line as 
shown. 




Apply two or three good solid, 
quick twists to the braid with pliers 
and it will break with a smooth even 
edge. Cut through the polystyrene to 
the center conductor with a slightly 
dull knife leaving a shoulder of poly¬ 
styrene opproximotely 1/16 inch 
wide. 


Tin the center conductor carefully 
and place the coupling ring on now 
and facing in the proper direction. It 
is very embarrassing to complete the 
assembly and discover the coupling 
ring has been forgotten. 




Place the plug assembly on the 
prepared coox observing thot the tin¬ 
ned braid is covering the soldering 
holes in the side of the plug assembly. 
Solder the center conductor first with 
a cleon iron. Allow sufficient time for 
this job to cool and judiciously apply 
solder to the soldering holes in the 
plug assembly. Screw the coupling 
ring onto the plug assembly ond the 
job is completed. 


.Always check for possible mistakes with an ohm meter, but if the above procedures are fol¬ 
lowed and normal care is observed you*ll never be caught with your coax fittings down. 

. . . W5VOH 
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RADIATE? 



3 ELEMENT FULL SIZE BEAM 


A real DXer's beam with full ,15 
wave element spacing (20^ 6^0 boom 
for maximum gain and front to 
back ratio. Full size V/4^' elements 
for broad band coverage. Redd! 
Matched for direct 52 ohm coaxial 
feed. This is a built-to-take-it beam 
of all heavy*duty construction for 
years of trouble-free performance. 

Amateur Net $77*50 





2 ELEMENT FULL SIZE BEAM 

For DX-ing in a limited spoce this 2 element heavy-duty 
beam provides full size performance on a boom. 
It has excellent forward gain, brood band coverage, 
and direct 52 ohm Redd! Match feed* 

Amoteur Net $45,00 

SQUALO OMNIDIRECTIONAL DIPOLE 

For apartment dwellers, expeditions^ 
small lots, and limited budgets, the 
Squalo provides omnidirectional cov¬ 
erage, and full size performance in 
compact dimensions, only 8^ square* 

Amateur Net $29.50 

For complete information see your distributor 

or write 


I —^ 


S' 

- 


ANOTHER 


CUSHCRAFT 

FIRST! 



£QUAL0 ° half wave, horizontally polarized, 

omni-directional antenna. Outstanding oil around per¬ 
formance is achieved through a 360^ pattern with no 
deep nulls. The square shape allows full electrical 
length in compact dimensions. Direct 52 ohm Reddi 
Match feed provides ease of tuning and broad band 
coverage* 

The 6 meter Squalos are completely universal for 
mounting anywhere. They are packaged with rubber 
suction cups for car top mounting and a horizontal 
center support for mast or tower mounting. The TO¬ 
TS—20 and 40 meter Squalos are designed for most 
or tower mounting, Squalo is ideal for net control, 
monitoring, or general coveroge. 



MODEL NUMBER 

DESCRIPTION 

NET PRICE 

ASQ-2 

2 Mflttr 

10^' situare 

i 8 45 

ASQ-B . ,, *__ 

6 Mttir 

3{K' tQuare 

.. 12.50 

ASQ^IO 

19 Meter 

50^' square 

19 50 

CSQ'^ 11 . • . 1 1 ■ . a , 

11 Meter 

50'" square 

a......*. 19.50 

ASQ-15 

15 Meter 

square 

.. . . . 23*50 

ASQ-20 

20 Meter 

109" square 

* 29 SO 

ASQ-40 

49 Meter 

192" square 

..*.**,*, BBa 59 



Design a complete multi band an¬ 
tenna system to meet your own 
requirements. Squalos con be 
mounted one above the other or 
above existing beams on a sin 
gle mast. The Squolo tree is a 
horizontally polarized, omnidi¬ 
rectional system in any com¬ 
bination of the 6 through 40 
meter amateur bonds. The 
Squolo tree tokes a minimum 
amount of space, and does 
not require extra rodiols, 
ground wires, or rotators 
common to most multi 
bond systems. 


BUY FROM YOUR DISTRIBUTOR 
OR WRITE FOR FREE CATALOG 


621 HAYWARD ST. - MANCHES 
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HAM WHO WANTS 



The standard of comparison in amateur VHF IJHF com- 
muiiicatlonB. Cush Craft beams combine all out perform¬ 
ance with optimum size for ease of assembly and mounting 
at your site. These beams can be mounted vertically, 
horizontally, in pairs, quads, or virtually any combination 
— allowing you to design the antenna system that meets 
your exact requirements. 


A144-U 

A144-7 

A220-11 

A430-11 

A144-20T 

A60-ZP 

A26-ZP 

Ar)0-3 

A50-5 

A60'6 

A50-10 

A26'9 


2 meter 

11 element 

$13.95 

2 meter 

7 element 

10.95 

IV 4 meter 

11 element 

11.96 

% meter' 

11 element 

0.76 

2 meter 

Multi polarized 

29.50 

6 meter 

Portable 

10.95 

G & 2 meter 

Portable 

15,95 

6 meter 

3 element 

14.96 

6 meter 

5 element 

21.50 

6 meter 

6 element 

32.50 

6 meter 

10 element 

49.50 

6 & 2 meter 

10 element 

27.50 


Cush Craft coaxial stacking kits arc available for 
all of our beams listed. They are complete — 
ready to use. Amateur net price $4.95, 


Cush Craft Quad arrays are complete pack¬ 
age systems of four matched beams with 
stacking frames, hardware, and phasing lines 
for direct 52 ohm feed. 


A144-11Q 

A144.7Q 

A220-11Q 

A430-11Q 


2 meter 
2 meter 
lYi meter 


3,4 meter 


44 element 
23 element 
44 clement 
44 element 


$84.50 

72.60 

G4.50 

52.50 



f u s h 



PL A CES 



See your distributor or write for our free catalog of 
UHF beams, Colinear arrays, Squalos» Moiiobeams, 
Big Wheels, aud the Blitz Eiig Coaxial lightning 
arrester* 


621 HAYWARD ST. 


MANCHESTER, N. H. 
















Yuri Medinets UB5UG 


Expedition to UJ8— 

20,000 Feet Up! 



Semenov Boshi Mountain 


Tliis expedition was organized and com¬ 
pletely paid for by Trade Unions. Its goal 
was quite sportful: to make a high altitude 
ascent, taking part in a competition Champion¬ 
ship of Mountain Climbing (Alpinism) of the 
U.S.S.R. I took part as a radioman, thanks 
to my two hobbies—mountaineering and short 
waves. 

For the first leg of tlie journey we flew 
to Tashkent (Fig. 1), into terribly hot 
weather. I visited the local radio club and 
met UI8KAA, Swetlana, who was operating at 
the time. The station is badly equipped with 
a BC-312 receiver in bad condition, and a 
BC-610 transmitter. The antenna is an ordinary 

m 

Windom hung low, and a ground Plane. Al¬ 
most all of the contacts are local; I tried to 
work from that station, but the reception was 
poor, and it is no wonder that UI8KAA does 
not hear our calls (from Kiev). 

A few other hams wandered in, but most 
of them were hurrying to go out of Tash¬ 
kent ot take part in a Field Day—and that 
in such awful hot weather! I tried sounding 
them out about I.H.H.C.*, but most of them 
were too young, except for UI8AM, a joyful 
Uzbek, but he lives too far from Tashkent. 

In Tashkent I visited an amateur, an old 
man, who operates a very elaborate station. 


* : The Inteniational ITaiti^lJop Chtb. Tliia 

15 a non-political orgaiiizatiun which arranges travel 
between radio amateurs of different nations. Headquarters 
are in Great Britain* and membership extends through 
50 cmiiitries. Write to G3CED or W4WHrf for details. 


He has a separate flat, and a separate radio 
shack (a very rare thing here), and seems to 
have all the tools and devices one could want. 
The station is a 200 watt commercial type 
transmitter, a good receiver with two conver¬ 
sions (very stable commercial type), another 
receiver: NC-200; the antennas are ordinary: 
ground plane and a jumble of other poorly 
understood wires. His cottage is surrounded 
by greens and looks very nice. This would 
be an ideal place for the visit of a Ham-Hop 
guest, but . . . the owner of tliis tiny cottage 
and station holds a high post and therefore 
is reluctant to give attention to IHHG. He 
knits his brows: his reputation is spotless and 
he does not want to spoil it. 

There are many enthusiastic and well 
equipped UHF hams in Tashkent. It was a 
pleasant surprise for me, because I had not 
realized what UHF radio amateurs could do in 
Asia with its wide open spaces. On the day I 
visited they abandoned Tashkent and made 
their Field Day by sitting in a circle around 
the city in mountains at a radius of about 250 
miles, at an altitude of 11-12,000 feet. 

From Tashkent we flew to Osh, the last town 
before the mountains (Fig. 2). Osh is more 
colorful than Tashkent, and less Europeanized. 
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Yuri UB5UG 

Most of the population in Osh are Uzbeks, 
though tlie to\vn belongs to Kyrghyzia. Uzbeks 
are eternal agriculturists and strongly Moslem, 
at least among the old people. Their culture 
is interesting; I could write a book about 
what I saw, and that would leave no space 
for our amateur activities. 

From Osh we got automobiles and carried 
ourselves and all loads tlu'ough the mountains: 
3 passes to the glacier Oktiabrskv near Lenin 
Peak, about 200 miles from Osh. We were 
disturbed when we found that there were 
no helicopters in Osh, but all went well thanks 
to the very adequate automobiles “Uralzis” 
which took us to the Olrtiabrsky Glacier, 
about 12 miles from the Peak. There at an 
altitude of about 13,000 feet above sea level 
we built a base camp. Pamir is very much less 
pleasant than the Caucasus. There is no grass, 
to say nothing of trees. There is much grey 
desert. The grey becomes white, then snow, 
snow, and more snow at 18-20,000 feet. All 
of mountaineering consists of hard work; some¬ 
one has said that alpinism is tlie carrying of 
big loads to long distances at high altitudes, 
and without much necessity .... The aim of 
our expedition was to climb to Lenin Peak at 
Pamir (Fig. 2). It is the third highest moun¬ 
tain in the U.S.S.R. 

Other than the main team of climbers, there 
were the serving personnel—a cook, a doctor, 
a radioman (me) and so forth .... In addi¬ 
tion there w^as one YL from Kharkov, the offi¬ 
cial delegate from the Sports Society-but more 
about her later. The various jobs fitted oddly 
on some of us. For example, Nicolai the cook, 
is the chief scientist of the Botanical Insti¬ 
tute of Kiev . . . When I asked him what 
he had in ctrinmon with cookery, he replied 
that he likes very much to eat . . . Although 
he is a bachelor and had never cooked much 



before, to our surprise he did very well—per¬ 
haps because of his Hungarian descent. We 
complained only that there were too many 
peppers in the meals! 

In tlie beginning, the Ukrainian Federa¬ 
tion of Alpinism had made a weighty deci¬ 
sion in preparing for this trip: don’t take wom¬ 
en on the expedition. They figured that the 
work would be too hard for women. Therefore 
it was with considerable consternation that 
we spotted four YLs in the group from 
Kharkov. All our beggings and threats did 
not help, and we had to take them with us. 
The fact is that the girls w^ere plenty strong, 
and 3 of them made it to the summit. That 
is pretty good if you take into account the 
fact that there are only 10 women in the 
U.S.S.R. (and maybe 1.5-18 in the whole 
world) who have climbed higher than 20,000 
feet .... The fourth YL, \’alia, had a lion's 
Ixxly and a lamb’s soul, and helped us in 
base camp. Usually she did something in the 
kitchen with, and even instead of Nicolai, but 
when my voice sounded at the microphone, she 



Cottage we stayed in 
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A parasitic reflector 

bounded along and sat beside me with open 
mouth, catching my every word. 

For the radio installation, I built a box from 
wood, covered it with two tents, locked it 
with guys, and installed my station into the 
“shackThere was an old aircraft Tx rec*on- 
structed and completed with SSB (813 in 
the final), tlie receiver was the RCA AR-88, 
and a home made liigh voltage rectifier unit. 
The antenna was a ground plane made from 
aluminum tubing which we had carried 
strapped right to the fusilage of the airplane. 
The whole station was powered by a gaso¬ 
line motor generator. 

1 had never touched a power supply like 
that before, and therefore fell into the top 
of delight when I heard it working. From 
time to time I had to repair it. I do not 
understand anything about such motors, I 
separated all possible parts every time and then 
put tliem together. In spite of some extra 
parts left ovei- after such experiments, the 
motor was always working. 

Sometimes the equipment went bad, but 
we got it repaired one way or the other. My 
first c'ontact was with UM8KAA who came in 
5 and 9+. Then a 5Z3 went bad from vibra¬ 
tion suffered in travelling, I replaced it by a 
few germanium diodes, but lost the SSB mode 
of operation. To make things worse I could 
not contact Osh during the first days. Well, 
finally 1 contacted a VU who called a UA3 
station for me, and that ham sent a telegram 
to our base in Osh: “we need a 5Z3—urgently”. 
The next auto caravan carried the tube to me, 
and 1 finally appeared on SSB, The boys w'ere 
very happy, and I gave the country to many 


2DJ3C0 TfCT, 


* 
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WIUP / 


Reflecting system used to extend our range 

of them, Unfortnilately, conditions were bad. 
Nothing was heard from Western Europe for 
most of the time. And only 6 hams from 
the U.S.A. are in my log for the whole two 
months. Three of them were caught the last 
day (all W5s) w^hen an unexpected opening 
occurred. Operation was closed by lack of 
time at mv end. 

Instead of the ^V’s coming in w’ell enougli 
to contact, I contacted a lot of Japanese 
hams. Every day I heard signals from the 
Pacific. Lots of KR6, KX6, KM6, etc. But 
I have to sav that these hams seemed to be 

m 

entireh' deaf. They all use good equipment 
(S-lines, etc.) and all the time chatted be¬ 
tween themselves. To break them it is needed 
to be -|-10 db over S-9. Sorry, but I could 
not pill in such a signal from the Pamir Moun¬ 
tains. 

The operation of tlie Japanese was very 
different. They were very kind, sensitive, and 
responsible DXers. And despite their low 
watts, it was always very easy to contact them. 
There in the mountains I found an extremely 
low noi.se level, and tliat helped. 

Amateur radio bad occasion to help us 
witli various kinds of information. At one time 
I called W2PTQMM but as usual he did 
not hear. Then Raju, \ U2NR called him and 
said “that is station UB5UG/UJ8, where two 
British mountaineers died.” Immediatelv I cried 
out “Who died? What do you know about 
British mountaineers??!”. Raju replied that be 
bad read a newspaper today arul knew that 
W. Noys and R. Smith from the Anglo-So- 
viet expedition had died on the ascent (our 
expetlition was about 50 miles from the Brit¬ 
ish one lead by Sir John Hunt. They were 
climbing the Peak of Communism®). Our fel¬ 
lows were very disturbed, and the questions 
came fast: when, bow, where? But Osh could 
say nothing; they had not heard anything 
about it! We all spent a few minutes of si¬ 
lence (which is our habit in such cases), but 
that helped nothing. Later we found out all 
about it. When the accident happened, Sir 
John Hunt flew to Dushambe by lielicox^ter 
and sent a telegram to England. Poor fellows; 


* Formerly Stalin Peak, hi. 
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rhi'-perfnniKntre-lhte" WITH A “MATERIAL” DIFFERENCE 


“BEAIV!ED* *P0WER” — “BALANCED-PATTERN" — “PERFECT-MATCH” ARRAYS 

LABORATORY TUNED, MATCHED, & CALIBRATED TO ASSURE PROPER AND EXACT ASSEMBLY 

for -TOr-MAN^'-OX-THE-FREQUKXCY-RfJSULTS, AT YOUR SITE! 
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ALSO AVAILABLE ''TRI-BAND©'^ MODEL TC88D....... .$149.00 

4 .BAND SINGLE TRANS-LINE ARRAY. 

4 El on 10, 4 EL on IS. 3 EL on 20 & 3 EL on 40 . $999.99 


"DUO-BAND ' MODEL DC-105, 3 EL on 10 & 3 EL on ISM. $225.00 

"DUO-BAND" MODEL DB-99D, 3 El on 15 t 3 EL on 20M. 249.00 

"DUO-BAND" MODEL DB-30C, 4 EL on IS A 3 EL on 20M. 278.00 



OPTIMUM SPACED ‘‘MONARCH” MONO-BAND ARRAYS 
BALUN*'-FED, LABORATORY TUNED, MATCHED AND CALIBRATED TO 
PROVIDE OPTIMUM PERFORMANCE & BANDWIDTH PER ELEMENT, PER DOLLAR 


I I 



'hBfftRN^iaieiUTED 


$125.00 


AftTriM' N9l»p^ 
1,9 A* lUM IrlWf 


10 METER 3 EL. OPTIMUM-SPACED 
"SUPER-DELUXE** MODEL I0M-3I3B 

AN OPTIMUM 5 CL PERFORMER ANO VALUE 
0S£D BY ALL THE 'BIG-BOYS* 



(5 METER 3 £L. OPTIMUM-SPACED 
"SUPER-DELUXE” MODEL l5M-3t7B 


AN OPTIMUM 3 EL, PERFOflMEW AND VALUE — 
U^D BY ALL THE ’BID-BOYS' 



$159.00 


■M'lW' iraiwH 
IA Mw Mam • 9a«C 
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20METER 3 EL. OPTIMUM-SPACED 
*M0N ARCH* MODEL 20M-3268 

AM OrraiLMt POVDAHANCC SCLUCMT 
PCRP1MCA UfCO Wf 1>C *BaD-GLtrS* 



ALSO AVAILABLE 
METER 5 ELEMENT MODEL lOM SIlB 
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ui/lJl/X. “BALUN” FED INVERTED "V" ANTENNA KITS 

SIMPLE-TO-INSTALL. HI-PERFORMANGE ANTENNA SYSTEMS: 
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• W 
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iAQAO-BAUD 

*‘lALiW" 
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v: 
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1 KW P.E.R Mono-Band Kit.....$21.95* 

2 KW P.E.Pn Mono-Band Kit....„„..$26-95* 

Duo-Band Models--1 KW.....$38*00 2 KW_$49.95 

‘TRAPPED” Duo-Band Models—1 KW,.$38.00 2 KW..$49J5 

*Kit comprises, encapsulated, “Baiun "copperwetd, insulators, 

plus installation and adjustment mstructrons for any Mono¬ 
band 80 thru 10 .Meters. Also “TRAPPED" 3, 4, 5 Band 
Models. 



I KW P.E.P, 
3 KW P.E.P. 


^'BALUN'* Only. 
6ALUN" Only. 
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TELREX ROTATOR SELSYN INDICATOR System MODEL TS250-RIS 


Mast, Feeds Thru Rotator 
For Safe, Easier, Installation 

• 1400 IN/LBS ROTATION TORQUE 

• SELF LOCKING BY STUROY WORM GEARS 
« SELSYN AZIMUTH INDICATION ' 

• ACCOMMODATES 2" 0.0. MASTING 

• MALLEABLE CAST MASTING CLAMP SUPPLIED 

• OUTPUT SPEED APPROX, 1 RPM 




r.!S 


f.Q.b, IL P. 

AtSO 

TS345RrS,.$345.00 
TS435firS,.p35.00 
TS535RrS.i535.00 
TS5S&RIS..£Sa5,0e 
8T599{US..$599.00 
OTHERS. 


TELREX LABS. 

ASBURY PARK, N. J. 
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tiiey trusted the glacier too much and did not 
take suflBcient precaution. 

After a few days of building the camp we 
began to carry food and equipment along 
the glacier toward the Peak, about 15 miles 
from our place, over a pass. The hardest work 
was to set up the intermediate camps, but 
they were necessary for the climbing. T car¬ 
ried a 50 pound load witliout too much difR- 
culty. 

My other mountaineering work consisted of 
setting parasitic reflectors on the main or “rul¬ 
ing” summits to supply an UHF contact witli 
the peak (Fig. 3). The reflectors were half¬ 
wave bars or ground planes mounted on 
wooden poles. The e.vperiment was successful 
from the point of view of radio, but negative 
from the mountaineering one: the distance to 
the Peak was too far for our small walkie- 
talkies, but the QSO was FB over the moun¬ 
tains for less distance. 

As we approached the border region I had 
a most unpleasant experience. One of our men 
had accidentally taken with him the papers 
necessary for our people to come through the 
border region from Osh. It was necessary for 
us to get the papers to a certain point by 
ANY means. This point was 35 miles away, 
without an\j road or automobile track. What 
means did we have? Of course, only our feet. 
I was in better condition than the other fel¬ 
lows at the time, so on an early morning I 
took these papers and set out tlirough a real 
grey desert. I went that way for 7 hours with¬ 
out rest. On my way, a small river rushing 
into the valley (12,000 feet abov'e sea level!) 
soon disappeared. There remained only stones, 
stones, and the horns of dead wild sheep. 
No grass. A few poor flowers (Edelweiss, the 
flowers of love. Hal), which I put into my 
hat. Because of wild animals there (snow 
tigers, bears, and wolves) I took an ice-axe 
with me; a rifle would have been too heavy. 
Tlirough the whole miserable journey I thought 
about the International Ham-Hop Club, and 
about our being able to meet your hams. And 
this pleasure brought a great calm to me 
and the time passed quickly. Eventually I 
came upon a road, and stopped a big auto¬ 
mobile driven by a Kirghiz. Because of my 
odd red beard, burned nose, a strange hat 
with flowers, an ice-axe, and watch showing 
the wrong (viz. Moscow) time—and my sud¬ 
den appeaiance near the State Border, he was 
very impressed. Undoubtedly I was a spy . . . 
I begged him to stop when we came to a 
river, because I had not had any water for 
7 hours in the desert, but when I even 



The rig I used 


moved my leg slightly, he stood on the accel¬ 
erator; it was important for him to prevent 
tliis spy from jumping out on die way. We slid 
from the mountain pass with the velocity 
of a falling body. Finally he stopped before 
a barricade in the road, and a soldier w’ith 
a gun came out. My driver started to dash 
from the car, but I jumped out first, shook 
the hand of the soldier, showed my docu¬ 
ments to him, and told my story in a few 
words. The soldier was very glad to see a 
mountaineer and he smiled widely. The driver 
was flabbergasted, and took off as though 
a demon were on his tail. I gave the papers 
to the proper authorities, and managed to 
grab a few hours of sleep . . . My walk 
back tlirough the long desert is entirely an¬ 
other story again. 

I stayed in the base camp while the team 
climbed the Peak. Though I felt strong enough 
to climb with them I had to be on the radio 
every minute; I was the radioman. My corre¬ 
spondent in Osh was a Uzbek YL, Dina with a 
nice voice. When the team returned I trans¬ 
mitted a pile of telegrams to all the loving 
gills, \\i\'es, and relatives. The usual text was 
“aU our love and kisses, please send 100 rubles 
to Adler, yours ...” (Adler is a resort on the 
Black Sea). Dina w'orked without dinner. At 
last, all was finished OK. At the foot of the 
mountain w'e loaded 4 automobiles and left 
for Osh. 

We came to Osh dusty and tired. We dove 
into showers the first thing. You can imagine 
our pleasure to wash with hot water after two 
months of washing in ice (and I do mean 
ice!) cold water. Our faces were burned, and 























The start to the peak. YL Alla 


liecause of this we had worn beards. When tlie 
gang appeared in a restaurant in the evening, 
tlie waiters did not come by for a long time, 
and tire other clients pulled tlieir women close 
to them. That was a very pleasant party. We 
invited Dina and her girl friend to take part 
in it witli us. 

Aeroplanes took us to hot Tashkent again. 
We liked Osh \'ery much. Osh has a new good 
center, broad clean green boulevards, parks, 
lake, and good public transport. W’e were im* 
pressed by the old to\\Ti too, though it is small, 
because none of us had seen it before. I saw 
that the life of the Asians had been greatly 
changed for tlie better since tlie Revolution. 
The only question is: has it been done by 
Communism or b>' civilization generally? I 
think the former. To solve it for mvself I 

Jk' 

would have to travel through Iran, India, 
Afghanistan, and compare. 

We left Tashkent the same day. I visited 
the club and gave QSL cards. On the TU-104 
to Moscow' I heard English speech and met 
some Americans from the state of Wisconsin. 
They were 14-16 years old and very charming. 
They seriously declared that they would call 
me from their school ham station; but I did 
not have the heart to disenchant them with 
explanations about propagation. Our own fel¬ 
low's asked me to translate “is there black bread 
in America?’', and the American girl asked 
whether or not any of us had ever been in 
Michigan or California. My friends and I 
laughed very much, because it was like asking 
“have you ever been on the moon?” 

So . . . the e.xpedition was over, and we re¬ 
turned safe with a score of about 400 contacts, 
of all modes, with approximately 50 coun¬ 
tries. But the main thing w'as that w'e all had 
a tremendous time. 

. . . UB5UG 


VALUABLE books from E.&E. 



great how-to-build*'data in the famous 

RADIO HANDBOOK > 

Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order No. 166, only ...$9.50 

RADIOTELEPHONE LICENSE MANUAL 


Helps you prepare for all commer¬ 
cial radio-telephone operator's 
license exams. Provides complete 
Study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order No. 030, only, $5.75 


lAHItTEliriiati 
UetKSl HUUlil 




LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 

Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZLlAAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHP transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only .$5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 


nusiSToi 
uw uxmok 

V 

r— 
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Here is a wealth of conversion data 
in 3 volumes; includes photos, dia¬ 
grams, instructions. 

Vol, 1. Covers: BC-221. BC-342, BC.312. 
BC-348, BC-412, BC-645, BC-946,SCR-274 
{BC-453A & BC-457A series), SCR-522, 
TBY, PE-103A. BC-1068A/1161A, etc. 
Order No. 311, only .$3.00 



Vol. 2. Covers: 8C-454, AN/APS-13. BC-457. ARC-5. 
GO-9/TeW, BC-357, BC-946B. BC-375. LM,TA.12B. 
AN/ART.13, AVT-112A. AM-26/AIC. ARB, etc. Order 
No. 322, only ...$3.00 

Vol. 3. Covers: APN-1, APN.4, ARC-4, ARC-5, ART-13, 
BC-191,312, 342,348,375,442, 453,455,456-459, 
603, 624, 696, 1066, 1253, CBY.5200, COL-43065. 
CRC-7. DM-34, DY.2. DY-8. FT-241A, MD-7/ ARC-5. 
R-9/APN.4. R-28/ARC-5. RM-52-53, RT-19/ARC-4, 
RT-159. SCR-274N. 508,522,528,538, T-15 toT-23/ 
ARC-5. URC-4, WE-701-A, etc. No. 333, on;y..$3.00 


Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Indiana, Dept. 73.10 
Ship me the following books: 

□ No. 166 O No. 044 □ No. 322 

□ No. 030 □ No. 311 □ No. 333 $_end. 

Name_ 

Address_ 



Many thanks to W6THN/1 for helping to whip this 
story into shape. 



State. 


.Zip. 















































A Junk Box 

Powei 

As everv Ham knows, the antenna is the 
making of your rig. Xo matter how much in¬ 
put power you are running to the final, unless 
you can transfer most of tlie energy in the 
output to the antenna, a mediocre signal will 
he put on the air. Some means is needed to 
detennine whether or not the antenna is doing 
its job. Many commercially built power and 
standing wave ratio meters are on the mar¬ 
ket today, but why buy one of the.se when you 
probalily have all the parts you need to build 
one in tlie old junkbox? 

All power/SWR meters are basically the 
same in that they sample a portion of the for¬ 
ward voltage on the transmission line which 
can be used to give an indication of power, 
and also sample a portion of the reflected 
voltage which is compared to the forward 
voltage to obtain a stanchng wave ratio. This 
author built his own power/SWR meter using 
parts from the junkbox, and bought only a 
minilK>x to build it in (even this would not 



Fig. 1. Schematic of the Junk-Box SWR-Power 

Meter. 


Joe Sport K4QYC 
Route I 

Potsburg, Aloboma 


-SWR Meter 


liave been necessary if I had not wanted to 
dress it up a little). The meter has three 
positions for reading power—a 10 watt posi¬ 
tion, a 100 watt position, and a 1000 watt 
position—and one position for reading the 
SWR. 

To sample the rf the ctjupling is made by in¬ 
serting an insulated piece of hookup wire 
about 12 inches long between the braided 
shield and the inner conductor of the coax 
cable, and bringing it out the opposite end. 
Each end of the hookup whe is then connect¬ 
ed to the proper terminals on switch S-1. To 
insert the hookup wire in the coax cable, re¬ 
move the outer cover from the coa.x cable and 
push the braid together from the two ends. 
This will cause it to pulf out and loosen. After 
the wire has been inserted it can be, pulled 
tight again and smoothed out. All other com¬ 
ponents are connected as shown on the dia¬ 
gram, with the layout depending upon what 
it is to l>e assembled on. 

As can be seen from the diagram, with 
switch S2 in the number one position, the 
upper side of R2 is connected to the rectified 
rf voltage through S2A1, and the center tap 
of R2 is connected to the high side (plus side) 
of the meter tlirough S2B1. Likewise, R3 is 
connected when S2 is in the number two posi¬ 
tion, R4 is connected in the same manner 
when the switch is in its third position, and 
R.5 when it is in the number four position. 
Switch SI has only two positions, one to switch 
in the forward (fwd) voltage for a reading, and 
the other to s\vitch in the reflected (ref) volt¬ 
age. Otily the forward position is used when 
reading power, while both positions are used 
in determining tlie SWR, as will be explained 
later. 
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ANOTHER WINNING PAIR 


A WINNING PAIR . . . 


the Swan Mark I 


LINEAR AMPLIFIER 


TRANSCEIVER 


Answering the need for a good quality linear in the medium 
price field, Swan has developed the Mark I. 2000 watts PEP 
input, two 3'4002 Triodes and the usual Swan reliability 
make the Mark I a perfect partner for the Swan 350. 


the Mark I $425 Less tubes 

68 Parr 3-4002 Triodes 
$493 tncludfng tubes 


the Swan 350 $395 


HENRY RADIO and SWAN, two leaders in the field, are dedi¬ 
cated to designing, producing and distributing the finest 
equipment available. For 38 years the Henry family has been 
involved in using and selling shortwave apparatus. For 
personal attention to your communications needs or prob¬ 
lems, please call, write, or come in. 

TED HENRY BOB HENRY WALT HENRY 

W6UOU WOARA W6NRV 


6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN 
• NO FINANCE CHARGE IF PAID IN 90 DAYS GOOD 
RECONDITIONED APPARATUS. Nearly all makes and models. 
Big savings! 15 day trial — 90 day warranty. 90 day full 
trade back on new apparatus. Write for bulletin. 



CAIL DIRECT . . , USE AREA CODE 

Butler 1, Missouri 816 679-3127 

11240 W. Olympic, Los Angeles, Calif. 213 477-6701 
931 N. Euclid, Anaheim, Calif. 714 772-9200 

431 E. Green St., Pasadena, Calif. 213 684-0861 
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895 


i 


'^Worlds' Lorgest Distributors of Short Wave Receivers" 























































































































The parts listed on the schematic diagram 
are the ones I used because they happened to 
be available in the junkbox. However, the 
value of the components used are not too criti¬ 
cal, and can easily be substituted if not avail¬ 
able. For example, potentiometer R1 may be 
of any value from about 250 ohms to about 
2500 ohms. I just happened to have a 500 
ohm pot, so thats what I used. R2, R3, R4, 
and R5 may be of values from 100k ohms up 
to 500k ohms, and too, each one can be of a 
different value within this range as they are 
all used individuaUy and have no interaction 
in the circuit. However, I would not use a pot 
lower than 100k ohms because of possible 
damage to the meter, and I would not use one 
higher than 500k ohms because the higher val¬ 
ue makes the tuning too critical. The capaci¬ 
tor Cl need not necessarily be a .005 but 
should be something close to this value at 
1000 wvdc or higher. The diode D1 could 
be a 1N48, 1N60, 1N64, 1N66, or some other 
type and work equally well. Since I had a 
1N34 on hand that is what I used. The meter 
Ml too, might be substituted with a micro¬ 
ammeter of some value (although a shunt 
might be needed) or with another milham- 
meter of a different range such as an 0-3 ma 
or an 0-10 ma (however, it might not be 
possible to get a full scale deflection on a 
arger meter). As for the switches, it makes 
no difference what type is used so long as they 
serve the purpose. SI is a double pole two 
position switch which could be a rotary switch 
or possibly two spdt ganged. S2 is a double 
pole four position switch which could also be 
a single rotary switch or two sp4t ganged 
switches, or anotlier combination that would 
do the job. Tlie Amphenol 83IR connectors 
are needed, but not absolutely necessary if you 
have some other means of connecting the 
input and output that will s uffi ce- The six inch 
length of RG 8/U coaxial cable could be as 
long as twelve inches more or less if desired, 
but a six inch length should do fine. Also, the 
coax cable could be RG 11/U if a 72 ohm 
impedance is preferred. 

Now, I believe most anybody who has been 
a Ham for only a short time will have accu¬ 
mulated enough in the junkbox to find most of 
the parts they will need, especially since the 
values are no more critical, and allow for a 
lot of deviation from the author's own con¬ 
struction. 

It might be a good idea now to explain 
how to set the meter up for use. To cali¬ 
brate for SWR readings, set the fwd-ref 
switch to the fwd position and the 
power/SWR switch to the power position. 


Next, connect tlie transmitter to the input 
jack and connect the output to a suitable 
dummy load if available; if not, you may use 
your antenna, although its impedance might 
not be an exact know value which means 
your reading would probably be a little less 
accurate than if a dummy load were used 
(however, it would still be accurate enough 
for a reference). Next, load the transmitter 
into the dummy load and adjust tlie SWR 
sensitivity control R5 for full deflection on the 
meter. Tlien switch the fwd-ref switch to the 
ref position. If the input and output connec¬ 
tions have not been connected in reverse you 
should now get a lower reading on the meter. 
R1 should now be adjusted to give a minimum 
reading on the meter (the meter will probably 
dip, and this is where you want to leave it). 
When this has been done the meter is cali¬ 
brated for reading SWR, and R1 should not be 
adjusted again. 

To use the meter for reading SWR, switch 
the fwd-ref switch to the fwd position and 
the power/SWR switch to SWR. With the 
meter connected in the line betw'een the trans¬ 
mitter and the antenna, turn the transmitter 
on and adjust the SWR sensitivity control R5 
for full scale deflection, then switch the fwd- 
ref switch to the ref position and take a read¬ 
ing. The SWR can then be calculated from 


the fonnula SWR = 


*Fwd -|- ref 
^fwd — ^ref ’ 


Assuming that 


tlie meter used is an 0-1 ma meter, then a full 
scale deflection would be 1 ma or 1000 micro¬ 
amps, and further assuming that in the ref 
position you read 200 microamps on the 
meter, then the SWR would be calculated as 
follows: 


SWR = 


Twd + *ref 
*fw'd — ^ref 


SWR = 


1000 + 200 
1000 - 200 


SWR = 


1200 


1.5:1 


It might be pointed out here tliat if a full 
scale reading cannot be obtained after adjust¬ 
ing R5, then adjust for a half scale or tluee- 
quarter scale reading and still use tlie same 
formula which will give a relative indication 
of the SWR which will be fairly close. 

To calibrate for power, still using the dum- 
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my load, set the fvvd-ref switch to fwd and 
the power/SWR switch to the 10 watt posi¬ 
tion. Using a voltmeter with an rf probe, 
load the transmitter until vou read 22 or 23 

w 

volts, then adjust R2 for a full scale deflec¬ 
tion on the power meter. Using the E^/R for¬ 
mula you wrill find that \vith a full scale read¬ 
ing you are very close to 10 watts. If other 
than a 50 ohm dummy load is used then the 
amount of voltage needed for a 10 watt load 
can be determined depending on the imped¬ 
ance of tlie load being used by refeiTing to 
Ohm’s law. 

The 100 watt position is calibrated by 
switching the power/SWR switch to that 
position and the fwd-ref switch to fwd, and 
loading the tiansmitter until 70 or 71 volts 
can be read on the voltmeter. Then adjust 
R3 for a full scale reading. In the 100 watt 
position an rf ammeter can be used instead of a 
voltmeter, in which case a reading of about 
1.35 amps would be needed, calculated from 
the UR formula. Again, these readings are 
based on a 50 ohm load, and if a load of some 
other impedance is used, readings may easily 
be calculated by using either the EVR or the 
UR formula. I might add that the rf ammeter 
could hardly be used in calibrating the 10 
watt position as the current would be too low 
for any sort of an accurate reading. 

To calibrate the 1000 watt position the same 
procedure is used as for the 10 and 100 watt 
positions. Switch to the 1000 watt position on 
the power/SWR switch, and to the fwd posi¬ 
tion on the fwd-ref switch. Load the trans¬ 
mitter until you read between 220 and 225 
volts on the voltmeter or about 4.5 amps on 
the rf ammeter if it is being used. Next ad¬ 
just R4 for a full scale reading. Once this has 
been done, aU the power reading positions 
are calibrated and need not be bothered again. 
To read power all you have to do is switch to 
the desired position and with the fwd-ref 
switch in the fwd position, read directly from 
the meter which can be laid out in divisions 
to suit yourself. 

The question might arise as to how you can 
calibrate the 100 watt position when your out¬ 
put is only 50 watts, 75 watts, etc., or, how 
can you calibrate the 1000 watt position when 


your output is only 150 watts, 300 watts, 500 
watts, and etc.? Here you have two alterna¬ 
tives. 

First, since this meter is to be used with 
your own rig, you can calibrate it to match 
your tiansmitter. If your output is 50 watts, 
then instead of calibrating the meter for 100 
watts, simply calibrate it for 50 watts at full 
scale deflection, or if your transmitter output 
is 300 watts, then calibrate for 300 watts full 
scale instead of 1000 watts. The voltage and 
cuiTent values for any given power can be 
calculated from Ohm’s law and the power me¬ 
ter calibrated in any position to read a de¬ 
sired power at full scale. 

The second alternative would be to mark 
the meter off in equal divisions of 10, 5, or 
whatever you choose. If you have a transmitter 
capable of delivering 75 watts, figure the volt¬ 
age or current necessary in order to have a 75 
watt output and load your transmitter until 
you have reached this amount. Next adjust 
the pot R3 for three-quarter scale reading on 
the power meter in the 100 watt position and 
you now have this position calibrated for read¬ 
ing 100 watts full scale or 75 watts at three- 
quarter full scale, or 50 watts at one-half full 
scale, and etc. The 10 watt and 1000 watt 
positions can be calibrated in the same man¬ 
ner if the need arises. 

As you might have already seen, in build¬ 
ing the meter you could eliminate any of the 
power reading positions you do not need. If 
you wanted only one position for reading pow¬ 
er, then the other two could be left out of the 
meter completely, and the one position cali¬ 
brated to meet your needs. 

Once all calibrations have been made, the 
only control that should ever be adjusted is 
the SWR sensitivity control R5. With a little 
practice you will soon be able to get a relative 
indication of the SWR simply by switching 
the meter instead of using the formula. The 
more it is used with different antennas, you 
can begin to mark off indications on the meter 
for permanent readings. If calibrated and used 
correctly, you can get fairly accurate readings 
of power and SWR wdth this inexpensive little 
instrument. 

. . . K4QYC 



HAM RTTY 

This is the most complete book on the subject. 
Written for the beginning TT'er as well as the 
expert. Pictures and descriptions of all popular 
machines, where to get them, how much, etc. 

$2.00 


73 Magazine 

Peterborough, N. H, 
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Wayne Green W2NSD 


The 

Design Industries 

Diplomat 


For a long time I have been making do witli 
an ordinary office desk for my operating posi¬ 
tion. I'liis is OK, I suppose, but now that IVe 
invested in one of the Design Industries Diplo¬ 
mat operating desks I sure do appreciate the 
improvement. 

The Design Industries desk is slanted at the 
rear so your ecpiipment is directly facing you 
when you operate, thusly making all dials and 
knobs easily readable. When I had the rig on 
the flat desk I had to lean over and squint to 
see what fretpiency I was tuning, now it's 
right there at me. 

I ve been looking for some time for an op¬ 
erating desk that was well enough made so it 
would fit in my library and not look like a 
work bench. This unit serves as both an op¬ 
erating desk and a working desk, plus being a 
well made piece of furniture which has greatly 
improved the looks of the whole room. It has 
two good sized drawers which run smoothly 
on nylon wheels plus a small middle pencil 
drawer. The overall length of the desk is 60", 
the width of the slanted part is 13" and the 
flat part is 1.5". There is a cable trough along 
the back edge for interconnecting wires to 
keep things neat. 

All in all it is a nice piece of w'orkmanship 
and Design Industries is to be congratulated 
for making something beautiful and useful 
available to us for such a reasonable price 
($1.39-9.5). I suspect that a good many hams 
who are proud of their stations will be getting 
these desks, . . . W2NSD 
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER 
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA 



Model 400 for TV channels 2*6 (closed 
ctrcuit) 

Model 440 for ATV 436-450 mcs. 


Only $149e05 
less vtdicon 
and fens. 


25 mm* FI,9 nofmat angle lens in focusing "C” mount 
$18,95 


Other lens ava[table from $15 to $250 for our fantastic 
FL4 ZOOM lens. 

Complete description in otir catalog for 10^. 


Vidicon tubes* 

7038 

7735A 

Grade A 

$85.00 

$100.00 

Grade B-r 

$75.00 

$ 90.00 

Grade B 

$60.00 

S 75.00 


Grade C Our choice of any type 1" vrdicon, new or used^— 
guaranteed to gi\re satisfactory service for amateur 
use. $35.00 


The VANGUARD Models 400 ond 440 are factory assembled with the same precision as our indus* 
trial cameras now in continuous duty throughout the U.S. Complete with self-contained synchroniz¬ 
ing generators, 4 me. video amplifiers, power supply, tripod base plate and low power TV tronsmitter 
which can easily be increased with simple linear omplifiers. Illumination can be os low os 1 foot-candle 
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities 
of any standard 525 line TV receiver. Modular construction and printed circuits permit quick replace¬ 
ment and servicing of major circuits. Weighs 11 lbs.—measures approx. 8" x 6" x 6". 


■ 

Crystal controlled horizontol scon avatloble on either model for only $20.00 more. Add the suffix X 
to model number. 


Building your own TV camera? Our complete line of tested circuit modules and deflection yokes will 
save you much time and money. Fully described in our cotolog for 10< coin or stamps. 



VANGUARD 

TRANSISTORIZED CONVERTERS 

\cw series 3<X) with 3 V*RF*UHF transistors, c^’Stal-con- 
irolled osciVtalor, tuned R.F. stage and low noise mixer. 
One microvolt sensitivity. More than 30 high quality parts 
carefully assembled and tested. Measure only 3'' x x 


Availdble in the following models; 



Model 

Input me. 

Output me. 

Price 


/300 D 

144 148 

50 54 

$12,95 ppd. 

2M 

) 300-E 

144-145 

,6-1,6 

$12,95 ppd. 

\ 300 F 

144446 

28-30 

$12,95 ppd. 


1 300‘Q 

144-148 

14-18 

$12,95 ppd. 

6M 

f300-B 

300-C 

50*51 

,64,6 

$12,95 ppd. 

50*54 

14-18 

$12.95 ppd. 


(300-J 

50-52 

28-30 

$12.95 ppd. 

20M 

300-G 

14.044.35 

1.04,35 

$11.95 ppd. 

CB 

300 A 

26,965-27.255 

1,04.29 

$1L9S ppd. 

wwv 

300-H 

5.0 

1.0 

$11,95 ppd. 

Int'l. 

300-1 

9.040.0 

,6-1.6 

$11.95 ppd. 

CHU 

300-K 

7.3 

LO 

$11.95 ppd. 

CHU 

300-L 

3,35 

1,0 

$11.95 ppd. 

Marine 

300-M 

2-3 

,64.6 

$11.95 ppd. 

Aircraft 

) 300-N4 

121-122 

.64,6 

$13,95 ppd. 

{ 300-N5 

122423 

.6 1,6 

$13.95 ppd. 

Fire, Police 

300-P 

155 156 

,64.6 

$13,95 ppd. 


2". Operate at 12 volts DC 4-S ma. All above converters 
are supplied with Motorola type connectors. For two 
SO-239 connectors instead, add 75c, 


Nuvislor converters available from $10, Circuit modules and government surplus equipment also available. Send 10^ 
coin or stamps for complete catalog. 

For prompt shipment please include postal money order or cashier’s check. COD's must Include 20% deposit. 
N^ew York City residents add 5% sales ta,x. Xew York State residents add 2% sales ta.x. Include siilhcient post¬ 
age for all items except converters and circuit modules which are postpaid. 

VANGUARD LABS Sra 


OCTOBER 1965 
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Joseph Gaudet KICLM 
61 Adele Avenue 
HoverhiH, Massachusetts 


Ham Cross Word 


Across 

33. 

Not inner.s 

36. 

LC circuit 

1. V^crsatile Iian meter 


Sack 

5. Mr*asuring instruments 

38. 

Eats 

10. Relation between nmnbers 

40. 

State in \V^5 

12. To suit 

41. 

Obscure 

13. Tibet land 

43. 

Switch handle 

14. V\ariable resistor 

44. 

150 

15. Self 

45. 

jVnimal park 

16. Power 

46. 

Ham record 

17. Used with a bolt 

48. 

Concerning 

19. Points of mininnnii voltage 

49. 

TvTpe of poetic foot 

21. Wooden pin 

51. 

Senior operator 

22. Dav of tlie week 

53. 

Region in OE 

24. Pronoun 

2.5. What an overheated xfmr can do 

54. 

Receiver ctintrnl 

26. Control 

2S. Head coverings 

Down 

29. Malt beer 

1 . 

What's in a tube 

30. The OM’s XYL 

2. 

T eletype 

31. Printing mea.snro 

3. 

Wheel 
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Concentrate on 20 meters - — the 

best DX band today. Use a Mosley 
ful l-size A-203-C wide spaced^ 

aamma me tched, 20 meter beam. 

VSWR 1.5/1 or better. 


Features 
Rated for full 
weight 40 lbs, 

feet. 


Mosley element design 
iminates element flutter 
vibration. 


The Mosley Quality of Excel¬ 
lence'* has become d standard 
in the .industry. Available, to 
you are a/wide variety of an¬ 
tennas from which to choose, 
plus antennas custom made to 
order. Let iMosley - know your 
antenna needs. 


4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044 


4. Half way from KP4 to WI 

5. Measure of resistance 

6. Oscillator 

7. Preposition 

8. Officials in TA 

9. Rule 

10. Rave 

11. Follower 

12. Fermented drink 
18. G lands coffee break 

20. Owed 

21. Place 

23. Handy during a contest 
25. Transistor electrodes 

27. W4 state 

28. Division of time 

30. Self-contained replacement unit 

31. Race track vemacular 

32. Writing fluid 

33. Well known ham distributor 

34. Polish 

35. Tliin 

36. Silent 

37. Members of loAR 
39. Leave alone 

41. Inductor 

42. Dullard 

45. I have traffic (Z sigs.) 

47. Harmonic chaser 
50. Title for OM 
.52. Half an em 

Answer hidden on page 120. 


'-m SIX METER 
2KWPEP LINEAR 



* Only 6 watts of drive required 

* Uses four 4XISO's (1 KWonCW) 
Built-in solid state power supply 

* Desk or rack mount 

Covers 50-54 me with no tuning 

ONLY $495.00 
TELCO 

575 Technology Square 
Cambridge, Mass. 02139 
Phone 617-491-4050 



OCTOBER 1965 
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Roy Pafenberg W4WKM 
316 Stratford Avenue 
Foirfax, Virginia 


Automating The 
Two-Tone Test 


The quality of your sideband signal is very 
much dependent on the proper adjustment 
and operation of your transmitter. Even the 
best equipment is capable of generating spuri¬ 
ous output frequencies and interference if im¬ 
properly adjusted. Ily far the best way of 
insuring the ([uality of your radiated signal is 
the use of a monitor oscilloscope. Preferred 
practice is to use the scope in conjuction with 
an aiitlio oscillator and injected carrier (or two 
audio oscillators) for initial adjustments and 
for routine maintenance checks. Following 
these tests, the scope should be used to con¬ 
tinuously monitor the transmitter output, using 
either bow-tie or envelope displays. The econ¬ 
omical availability of specialized oscilloscopes, 
such as the Heath HO-IO Monitor Scope, 
makes it a simple matter to meet these re- 
(piirements. To further simplify the procedure, 
the Heath HO-10 contains two audio oscilla¬ 
tors for making rivo-tone tests. 

However, even those amateurs who owm 
the recpiisitc etpiipment conduct the two-tone 
tests all too seldom. W'hy? First, you must 
unplug the mike and patch in the audio tone 
or tones. Then vou must disconnect the anten- 
na from the transmitter and connect the dum¬ 
my load. Now you are ready for the tests and, 
after adjustments are completed, you must 
perform the steps in reverse. Then, if things 
look dififerent into the antenna, perhaps it 
would be best to go back and refine the 
adjustments. At this stage, you say the heck 
with it, it’s close aii\ way, and you go on the 
air. Future tests are postponed simply because 
of the incoinenience of making the two-tone 
test set-up. 


The problem has been stated; now' for the 
answer. This article describes a method of 
automating the tw'o-tone test. While specifical¬ 
ly applicable to the Heath HO-10 Monitor 
Scope, it 3nay be revised to suit other equip¬ 
ments, including home-brew. In this control 
system, a control voltage jack is installed on 
the back of the HO-IO. When the TONE 
GEN .switch on the HO-IO Monitor Scope is 
switched to either the 1 kc or 2 TONE posi¬ 
tion, an external relay switches out the micio- 

one and connects the tone output from the 
HO-IO to the input of the transmitter. In 
addition, another set of relay contacts may be 
used to swTch the outppt of the transmitter 
from the antenna to the dummy load. This 
antenna switching circuit, using a coaxial re- 
lav, is entirely conventional and will not be 
described. 

Circuitry of this contiol svstem is shown in 
Fig. 1. NIodification of the HO-IO is minor 
and consists of the uistallation of one phono 
jack, one resistor and the changing of a second 
resistor. Install a tie point under the power 
transformer mounting screw and install the 
phono jack as shown. Wire the new' resistor 
as shown in the schematic. Note tliat resistor 
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55 Types of Air-Wound Inductors with exclusive "D” Shaped support rods. 
Internal material hang-over in the electrical field is minimized for lower loss of 
energy and higher "Q" characteristics. 

Complete Sizes: Diameters VS" to 3"; lengths 2 " to 10". 



Write for Bulletin CP-1001. 


FROM YOUR DISTRIBUTOR ONLY. 


For Finger-tip, Multiple Load, R.F. Power Selection—No disconnecting or 
reconnecting balky Coax fittings. Safe, Accurate, 

3 MODELS PRICE 

PS750—Single Pole, 5 Position . $9,95 

PS751—Two Pole, Two Position . 8.95 

PS752—Single Pole, 2 Position . 8.45 

Features: Heavy Switching Elements • Compact Designs • Knob and Plate 
included • Maximum Ratings • Attractive Colors • Solid Quality 

• Write for Bulletin CP-1002. • FROM YOUR DISTRIBUTOR ONLY, 



POLYPHASE INSTRUMENT COMPANY 

COMMERCIAL PRODUCTS DIVISION / BRIDGEPORT, PENNSYLVANIA 

Ask your Distributor for PIC Components, quality-engineered since 1948 


R41 must be changed to a 15,000 ohm, 2 
watt unit. 

The control relay and the required con¬ 
nectors are mounted in a Bud CU-2103-A 
Minibox which measures 4" x 2^4" x 2/4". 
The audio connectors may be of any type you 
desire although the types specified are com¬ 
pact and allow push-to-talk circuitry' to be 
carried through the control unit. The relay 
shown in the photograph is a surplus unit. 
Tho.se without well stocked junk boxes may 
use a Potter and Brumfield type LMll. Use 
shielded leads for the wiring. A hi-fi phono 
type patch cord was cut up and used to wire 
the unit shown in the photograph. 

The control box cover is secured to tlie 
back of the HO-10 with the self-tapping 
screws used to secure the scope in the ca.se. 
The patch leads from the control box are then 
connected to the appropriate jacks on the back 
of the HO-10. Plug your mike into the micro¬ 
phone input jack on the contiol box and install 
a shielded cable hetweien the control box out¬ 
put jack and your transmitter mike jack. Now 
wire a coaxial relay so that when the control 
box relay closes, the transmitter output is 
switched from the antenna to a dummy load. 

The operating convenience of the control 
system is out of this w’orld. On the air testing 



1_I 


Fie I 

Parts List 

J 1 — Single hole mount phono jock. 

J2, J3 —3 -conductor microphone jock, 
Switchcroft C-12B or equal 
J4— AC receptacle 
Pi, P2 — Phono plug 

is minimized and the dummy load gets the 
use that it should. While the circuit change in 
the HO-10 raises the voltage applied to V3 
and V4 in the normal operating condition, no 
adverse results were noted. Also, in the test 
condition, the voltage on these stages is low¬ 
ered somewhat with no ill effects.^ 

Belays, particularly surplus units, are cheap. 
Why throw a multiplicity of switches and 
make like a one arm paper-lianger when you 
can automate vour station? 

. . . ^V4WKM 

































































Bill Hoisington K1CLL 


Two-Meter Solid State 


Walkie-Talkie Transmitter 


Transistors have come a long way since 
1950 when I first started to work with them 
on 75 meter fone. They stiU bum out at the 
drop of a pin though. Usually your collector 
current meter pin! I cured that for the moment 
by wiring a no. 49 bulb, 2 voIts-60 ma, in se¬ 
ries with the battery lead. They do work but 
you’ve just got to pay more attention to safe¬ 
ty. The transistor’s that is, not yours. I wound 
up on this rig with a box of dead soldiers, as 
usual! Only six this time though. I’ll say one 
thing for them, when you do you get them 
working right, they do seem likely to work for 
a long time. 

I can see them cutting down size, weight, 
cost and heat in all TV sets eventually, but 
that will require loads of very careful work. 

When you hike or camp away from that 
plug or car battery then they become interest¬ 
ing. Even mandatory one might say. Because 
you are then carrying the power supply, and 
every dc watt counts. Ever struggle up Slide 
Mountain (Catskills, 4,000 ft. elevation) 
toting a car storage battery? I did. Once! 

What a deal! Some ambitious soul has ed- 


V 



L, a TUllHi AlRiirOUND, 
AT 4 TURNS 


ited a book listing "over 3,000 transistors.” 
Let’s pick out just one good one and put it 
on the air. The spec sheet on the one in¬ 
volved, an SYL4221, says “gain-bandwidth 
product is 850 me minimum, 1000 t\q)icar’. 
Note carefully this is megacycles, not kilo¬ 
cycles. 

What does this mean? Well, as a compari¬ 
son, the gain-bandwidth product of the 6AK5, 
a real red hot WW2 tube, is around 400 me. 
This gain-bandwidth business incidentally tells 
you something about the device. A 6AK5 
tube is thus about all through at 400 me. How 
then can a transistor beat it? A story of the 
rf advance of these little solid slate miracles 
since they were invented some 16 years ago 
will be undertaken later, but only if the facts 
can be dug out. Around 1953 I lit a bulb 
on 75 meters with one of them as an rf ampli¬ 
fier. Since then I have watched with great 
interest their march up towards microwaves. 

Several years ago some very large ads came 
out, like "750 milliwatts 250 me”, and so on. 
If you read all tlie fine print in the ad, you 
found that you could have either the 750 
mw or the 250 me. But not both at once! 
You were “supposed to know” the little dot 
between tliose two nice big figuies was meant 
to read "or”. 

CB has given a boost to 10 meter trans¬ 
mitter t\q)e transistors. UHF TV apparently 
has given the greatest push towards economi¬ 
cal UHF types, at least in the low power 
region. 

Other things to remember are prices and 
db gain. Manufacturers getting 4 db gain with 
10 watts out on VHF would crow about it. 
And charge $80 for one! In fact, in a recent 
article on rf amplifiers at 144 me the author 
(again the honest type) says “The price of 
the transistors used are out of the reach of 


Fig. 1. Two meter driver. 


















































are not all the samel 




TEXAS CRYSTALS quality is 
outstanding as evideno^ by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For conunercial two- 
way, ham operation or special fre¬ 
quency control crystals. Texas 
Crystals are your best buy. 


Send for Free Catalog with Circuit& 


TEXAS 

1000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 —WE 6-2109 


CRYSTALS 

4117 W. Jefferson Blvd. 

Los Angeles, California 90016 
Phone 213 — 731-2258 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 5t 
per crystal for postage, 
10^ for air mail. 


A Division of Whitehall Electronics Corp, 


the average amateur, $100 to $200 range.” 
And still with only a few db gain! Watch out 
for that last one. This is why some circuits 
show “four 2N— in parallel!” Some of the lit¬ 
tle ones can be quite good as far as db gain 
at UHF is concerned. Maybe Uncle Sam 
(that’s you and me) could buy the $200 ones 
and sometimes he did. If you were in orbit 
and had to talk back home that’s ok. I cer¬ 
tainly am willing to help pay my mite to get 
our brave space cadets down again. But, for 
the amateur use, too high. The dollars, that is. 

Fortunately, as time goes by prices do seem 
to always drop. That is, for semi-conductor 
devices. Which is more than you can say 
for groceries. 

The transmitter to be described below 
makes use of relatively low-cost transistors 
now available. 

VHF Amplifier Design and HeutralizoHon 

You can get a real boot out of this. Prac¬ 
tically as many schools of thought as there are 
writers. Some make no mention whatever of 
neutralization. Some do. Some speak of uni¬ 
lateralization. Don’t let that 17 letter word 
bother you. It just means that transistors have 
resistive nuisance feedback as well as capaci¬ 
tive nuisance feedback and you have to “neu¬ 
tralize” both. That’s “unilateralization.” For 
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RADIO 


P.O, BOX 312 


“CONCORD, N, H. 

603-225-3358 


•t- • - 
* irFk 


ALSO IN STOCK: 

DELUXE SWAN'400 with oil Accessories 


"Used Equipment Special 

SWAN SW-120 
SWAN SW-175 
SWAN $W-240 


$139.95 
139.95 
240.00 


Write for Latest Complete List 


$395.00 
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BANDS 


400 WATTS 


3.5- 4.0 me, 7.0-7.5 me, 13.85-14.35 me, 21.0-21.5 me, 

28.5- 29,0 me (10 meter full coverage kit available). 
Hos Transistorized VFO, crystal lattice filter, AlC, 
AGC & S-meter. 320 watts CW input, 125 AM input. 

• AC Power Supply, motchlng cabinet with Speaker 

$85.00 

• 12 Volt DC Supply Model 412 $130.00 

• Plug-in VOX Model VX-1 $35.00 


THE NEW TRANSCEIVER 
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Above. Fig. 2. Trial circuit. Transistor 
should be shown as NPN. Fight. Fig. 3. 
Finol circuit. 


the time being for amateur rigs forget about 
the resistive part. Be happy if you can neu¬ 
tralize the capacity component. 

Now to get to the point. Setting up our 
good transistor, it^s got to be good for two 
meters because it is listed as a 1000 megacy¬ 
cle amplifier, oscillator to 2000 me.” I started 
in. 

Fig. 1 shows the crystal oscillator and Ui- 
pler. (Yes, I know I’ve always advised doublers, 
but you see, tliis rig is supposed to be low 
cost, high efficiency, low drain, higlJy port¬ 
able, etc.) This is essentially the same circuit 
as described in a previous article, “A Two 
Meter Signal Source,” but is optimised for 
maximum output on 144 as an exciter-driver. 
Until further notice the little transistor with 
its milliwatt power and low voltage can be 
considered as not pushing the 48 megacycle 
rock around. This does not mean vou can 
put in a VHF power job as the oscillator 
unit witli mavbe 100 volts and 3 watts. The 

m 

48 megacycle crystal might just not like 
that. 

Fig. 2 shows the rf final test set. Note the 
bare simplicity of it. My first thought was to 
use an untuned input as .shown in most dia¬ 
grams. Started off OK, base excitation loads 
up the collector mils, but when I tuned the 
collector circuit through 2 meters. Zilch! Ex¬ 
citation drops to almost zero and only by a 
severe amount of fiddling around does the 
rf output bulb show even the tiniest glow. 
What about neutralization? So, more study, 
through a bakers dozen reference books, 73’s, 
CQ's, QST’s, Electronic World’s and Radio 
Electronics back to 1958 and the handbooks. 
Nothing much there on the subject. I did dig 
up however an actutely interesting piece of 
information. It seems that present day V'^HF 
power transistors aren’t good enough to re¬ 
quire neutralization! The statement is made 
that "As high frequency transistor power 
gains improve it is expected that high gain 


M V0LT§ 



IN^UT 
144 me 


MAMMA NUMO 

MAC'-lO 


tAP OM AT IT 


AMT, 


MAC *111 


9 TVPMl 
COPPCM fTIlAP 

L 24 tVKHS 
1/4 sr»AP 

Lm i rvmit m zz 
mU^LATEO «nflE 
tn mtwttti 

AU, OnOUNOt TO 
COPPCM-CtAD 
ft4SC 4VATC 


high frequency power amplifiers will require 
neutralization”. This of course ties in with the 
above mentioned 4 db gain and the leaving 
out in some published circuits not only of 
neutralizing but even any mention of it. Or 
why it’s left out. It also explains why neu¬ 
tralization is required with the transistor 
shown here. Simply because they are too good 
not to require it on 2 meters. Live and learn! 

Tliat solves for the time being the que.stion 
of neutralization for this transmitter. 

So, for neutralizing first 1 tried a 2 meter 
tuned circuit capacity coupled, loosely, be¬ 
tween the collector and the base, also trying 
it between the collector and the hot end of 
the base circuit. This gave the first real sign 
of life to the rf output as the 180 degree out 
of phase energy attempted to cancel out the 
internal feedback capacity of the transistor. It 
did work fair, but was touchy, and of course 
would be strictly a single frequency affair. 

After due deliberation I came up with the 
neutralizing circuit of Fig. 3. At least it works. 
You can of course see the resemblance to a 
more or less standard neutralizing circuit. The 
inductive coupling is low impedance and read¬ 
ily adjustable as to amount, by varying the 
number of turns, or their placement, or both. 
It also leaves the rest of the collector circuit 
as is. It’s hard enough to get a decent handl¬ 
ing collector circuit on 2 meters without hav¬ 
ing to put in neutralizing taps, ungrounded 
tuning capacitors, etc. 

So now we have variable inductive coupl¬ 
ing for low-impedance neutralizing. The re¬ 
verse phase is easily obtained by turning this 
coil ov'er, in ca.se you had it wrong at first. 
Just remember the old "blooper” rule, with a 
plate coil and a grid coil wound the same 
w'av near each other on the same coil form, 
put the plate on one end, and the grid on the 
other. That’s for an oscillator with 180 degrees 
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At HARVEY 


» 


price 


You don t have to guess! 


Sony combination headset and microphone 
for hand-free mobile or fixed operation. 

Allows you greater freedom to move around, take notes, and enjoy your 
rig more than ever. The dynamic type microphone and the 8 ohms im¬ 
pedance earphones come complete with ear cushion and carrying case. 


WA2HDP 


HARVEY 


RADIO 


INC 


OUR 


Harvey Radio Co., Inc. Dept. 7 

103 West 43rd St. 

New York, N.Y 10036 

j Dear Elliot: 

Please send me-headset-mike combination 

1 at $8.95 each. My check is enclosed. 

Name_ 


j Address. 

’“"I City_ 


I 


State. 















































Fig. Modulator. 



out of phase grid-plate operation. It is also 
the way to neutralize if you use just the right 
amount, in an rf amplifier! 

Also remember that more plus voltage on 
an npn base makes the collector go more nega¬ 
tive, like a grid and plate, so the same rules 
hold for a groimded (or common) emitter 
stage. 

Adjustable low-impedance (simply because 
it is large) capacity coupling is used over to 
the base, Cn in Fig. 3. And I think it can be 
arranged to be quite suitable for 432 mega¬ 
cycles. 

With this neutralization the amplifier stage 
works fine on 2 meters. Lights a no. 49 bulb 
brightly. Looks almost like quarter watt out. 
But don’t modulte it that way. Tried it out on 
a little 2 over 2 beam hung on my rotator 
mast below the 432 14 element Yagi, Carrier 
went 25 miles or so. QTH here only 100 ft, 
above sea level. See later tests also. 

Note the assorted bypasses on the emitter 
and collector returns, TTie 500 ohm variable 
in the emitter lead can be left out as it stays 
mostly at zero. The collector mils run between 
10 for a 12 volt battery, to 20 miles for a 
24 volt battery supply. But, to repeat, do not 
modulate it that way! Read below what hap¬ 
pened when I did. 

Note also the copper strap inductance with 
six turns parallel tuning on 2 meters! 

Modulation 

This seems to be the same story all over 
again. RCA handbook has nothing. QST 
Handbook either. Very few construction ar¬ 
ticles have much to say about it. I understand 
that when Raytheon was working on their 
new all-transistor marine radiotelephone that 
came out this year they found it very difiScult 
to modulate 100% and had to develop new 
and patentable modulation circuits for it. 
proof enough? 

There is one article by a lad who appears 
to know a lot about it and has done a lot of 
work on the subject. He first goes in for base 


modulation, which seems to me like the old 
grid modulation at first glance, and then he 
really gets into the business with what he 
calls “series collector” modulation. This turns 
out to be a circuit for using the modulator as 
a variable collector resistor. It requires twice 
the battery voltage, which he honestly admits, 
and then he also modultes the driver, which 
has been required in grounded-grid tube cir¬ 
cuits. And the result is “more than 100% mod¬ 
ulation!” A form of controlled carrier modu¬ 
lation. 

Then what happens? He goes on to say 
that receivers may not be able to handle this 
type of modulation. This is where we get oflF. 
Mobile and point-to-point sei'vices can use spe¬ 
cial receivers. I’ve often thought of certain 
types of special jobs for tests between two 
amateurs, but this walkie-talkie transmitter is 
for general use. So, I just hooked up the 
most economical af design I had using small 
transformers, unth good old collector modula¬ 
tion. (Not that I won’t play around with that 
150% idea myself later.) 

The modulator itself is just straight af 
work, on which plenty of real good dope is 
available and published. The problem is just 
what to do with that audio when you get it. 
Here, as mentioned, I simply modulated the 
collector voltage by inserting a modulation 
transformer in series, like with tubes. And 
promptly burned out a whole mess of good 
UHF 2,000 me transistors. Just so it doesn’t 
happen to you, this is what took place. In 
trying out various modulation transformers 
(and transformers, period) some of w'hich 
had nice labels like “16 ohms”, “48 ohms”, 
etc., I assumed that there wouldn’t be too 
much af voltage on such low ohmage second¬ 
aries. Was I ever wrong! Incidentally I was 
using a single large audio transistor and a 
carbon mic. in this first modulator, (Not 
shown). The first time I laid the mike down 
on the bench. Ping!, out went the transistor, 
shorted out from collector to emitter. Before 












































I got wise and put my VTVM on the modu¬ 
lation transformer secondary and found as 
much as 50 volts of af, several more went 
out! Add tliat 50 volts to the 24 collector 
volts dc that I was using, and no wonder. So, 
too late wise, but still better than never at all, 
I dropped the collector voltage back down 
to 12 volts, dc, and kept my eye on the ac 
modulator voltage before switching on the 
collector. And while talking also! Since then 
ok. Just another item about transistor work. 
Hope it doesn’t happen to you. We’ll investi¬ 
gate later some 100 volt transistors, with an 
eye on the price and tlie gain figure. The little 
ones described here are only rated at 20 volts, 
but thev work also on 432! 

On the Air Tests 

As I “tune up” a modulator I listen in on a 
tuned crystal detector, transistor af amplifier, 
and earphones, the kind with the big ear pads 
on them. This is pretty good for a start. You 
can compare modulation nicely with your reg¬ 
ular rig if you have one. Of course, this 
doesn’t tell the whole story. Like FM, over¬ 
modulation, etc. It does check reasonable fideli¬ 
ty of speech though, and distortion is heard 
right away. I have heard plenty of lads with 
rf-af feedback who should have been listen¬ 
ing to their car riers 1 

Tire vital check of course, is to go over to a 
friend’s house and “hear yourself as others 

w 

hear you.” The first time I did that I changed 
modulators in a hurrv. The final one shown 
in Fig. 4 works OK. It also uses quite stand¬ 
ard parts and will get you on the air walkie- 
talkie, On your beam at home it will also sur¬ 
prise the heck out of you and your buddies on 
the band nearbyl It is kind of an eerie effect, 
going on the air with such a rig for the first 
time. Someone calls you and you look over 
your shoulder to see who it might be that 
he’s calling. Soon your confidence grows 
though, and you’re talking like you had 100 
watts instead of 100 milliwatts. 

I’ve always maintained that if you can light 
a bulb you can be he herd. Even though it’s 
only a no. 49, 2 volts at 60 mils. 

Reports on modulation run from 75% to 
“nearly 100%”, “clean carrier, no splatter”, 
"modulation excellent”, (took that one with a 
grain of salt). Worked four stations in the 
first hour, including Weymouth, 21 miles air¬ 
line, and Billerica, about the same using a 
small 2 over 2 beam about 35 ft. off the 
ground. Ground is only 100 ft, elevation above 
sea-level as mentioned. Receiver (super-het) 
to match is working; more later on that. 

. . . KICLL 
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WRL*S ALL NEW r966 CATALOG IS FILLED WITH FANTASTIC VALUES. HUNDREDS 
OF ITEMS AT THE LOWEST POSSIBLE PRICES — ORDER YOURS NOW! fT'S FREEf 
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I WORLD RADIO LABORATORIES 


3415 WEST BROAOWAT, COUNCIL BLUFFS, IONA 515B4 

□ Rush me your Free 1966 Catalog 
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DON’T GAMBLE! 

Trade with the World’s 
Most Recognized Dealer 
in Amateur and CB 
Equipment 

You can depend 
on WRL for 

• THE VERY BEST SERVICE 

• HIGHEST TRADE-IN ALLOWANCES 

• LOW-BUDGET PAYMENTS 
WITH WRL’S CHARG-A-PLAN 

• OUR CENTRAL LOCATION MAKES 
SHIPPING CHARGES MUCH LESS 

• NO DOWN PAYMENT 

• FREE TECHNICAL ADVICE 
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CAN BEAT OUR 

ANNIVERSARY 

SPECTACULAR 


SPECIAL 



MOBILE mAXY V 

POSITIVELY THE BEST TRANSCEIVER BUY EVER OFFERED THE AMATEUR.... 


REGULARLY PRICED AT $469.95 

$ ooo 

NOW JUST OWjF SAVE $70.00 






_ - --ii. -m C* 0«-: 
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WX-A^tt 


SPECIAL PURPOSE 
VFO covers MARS/ 
CAP el€. , , . $89.95 
wrife ^or details 


USE WRLS CHARG A-PLAN — JUST $20 MONTHLY 

SAKS S70.00 ... If you buy now ... A NEW 
GALAXy V TRANSCEIVER . . . featuring 300 
WATTS PEP SSB/CW; FULL BAND COVERAGE 
on 80-40'20-15-10 meters . . . and it boasts the 
BEST — SELECTIVE RECEIVER (because of its 
6 Xtal filter); and UPPER and LOWER selectable 
SIDEBAND! 

Don't Forget . . . We're still offering you a 2 
WEEK FREE TRIAL* plus you can use our NO 
DOWN PAYMENT CHARG-A~PLAN. 

We'll also allow you WRL^S TOP TRADE-INS 
on your present gear. 

YOU JUST CAN’T GO WRONG! TAKE ADVAN¬ 
TAGE OF THIS SPECIAL OFFER TODAY! 

*Write for free trial terms. 

DC SUPPL Y 

REGULAR $119.95 

$g995 

SAVE $30.00 


NOW 


GALAXY V & DC P.S. 
MOBILE 5TA NON 


$489 


.90 


SAVE $100.00 


HURRY! OFFER LIMITED TO SUPPLY ON HAND 



WORLD RADIO LABORATORIES 

3415 West Bfoadway 
Council Bluffs* Iowa 51504 




WORLD RADIO LABORATORIES 

3415 West Broadway Council Bluffs, Iowa 51504 

□ Send details on □ Send quote on gear 

Free Trial Offer. on attached sheet. 

□ Ship Galaxy V — $399.95 □ Send catalog and 

Reconditioned Listing. 

□ Ship "Mobile Pkg. V" — $489.90. 

Name_Call_ 


LEO I.MEYERSON 

W^GFQ 

PRESIDENT 


Address 

City_ 


State_Zip 
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Ronald Ives 
2075 Harvard St. 
Palo Alto, Calif. 


A Reliable Audio Source 


No matter liovv much equipment there is 
around the ham shack and the experimental 
laboratorv, there always seems to be a need for 
another audio oscillator for amplifier testing, 
bridge driving, and filter checking. 

“Classical” audio source for these purposes 
is the General Radio Microphone Hummer, 
wliich, witliin its stated limitations, is a 
most consistent and satisfactory performer. The 
writer’s instrument, purchased in 1928, finally 
“went to God” in 1960, necessitating a re¬ 
placement of some sort. 

To make unnecessary the purchase of large 
Iiigh Q inductances, or large variable air ca¬ 
pacitors, an RC ciicuit was decided upon. This 
family of circuits holds promise of giving satis¬ 
factory operation at low cost, low bulk, and 
low weight. Whth careful parts arrangement, 
the probable stability seemed great. 

Circuit finally chosen, including power sup- 



Front view of the 1000 cycle oscillator. 


ply, is shown in Fig. 1. Note that this is en¬ 
tirely conventional except for the frequency 
adjustment, and that all components are “over 
the counter” items at any distributor’s. Al¬ 
though the parts specified are the parts which 
were used, electrically equivalent parts of other 
manufacture and the same quality will give 
substantially identical performance. 

Preliminary experimentation with the cir¬ 
cuit, which may be described as a cathode- 
coupled Wein Bridge oscillator, showed that it 
contained no hidden gremlins. Amplitude sta¬ 
bilization was attained by use of a nonlinear 
feedback resistor (here a 3 watt, 115 volt 
lamp) and by regulating the plate supply 
voltage. This combination makes the circuit 
insensitive to both slow drifts of line voltage 
and to switching transients. 

For convenience in the laboratory and in 
the field, the oscillator was constructed with 
an integral power supply. All components were 
easily fitted into a standard 5^' by 6" by 9'' 
steel utility case, and no “packing factor” 
difiiculties were encountered. 

To minimize thermal drift, all major heat- 
producing components (tubes, lamp, and VR 
dropping resistor) were mounted above the 
chassis, which is a 5" by 8" by 2" SeeZak. 

Frequency control and other “cold-running” 
components are mounted under the chassis. 
The fixed resistors and capacitors in the fre¬ 
quency-determining circuits are kept free of 
the chassis to insure good air circulation and 
to minimize heating by conduction. Tie points 
were used where necessary to suppoit the 
heavier resistors and capacitors. As no high 
frequencies are involved, wiring presents no 
serious problems. 

As a precaution against hum injection, fila¬ 
ment wires are run as twisted pair, and are 
dressed around the edges of the chassis. 

Ohmite type AB pots are used in this oscilla- 









































































tor wherever a variable resistor is called for. 
Despite their higher first cost, these pots (or 
others of equal quality) are strongly recom¬ 
mended, as they will hold their settings in- 
defijiiteiy, and will not break down in this 
serx'ice. Use of tlie very inexpensive variable 
resistors designed for ac-dc “kitchen” radios is 
false economy here. 

Power supply is the conventional full-wave 
center tap circuit, but it is arrived at by use 
of hvo small half-wave transformers (Merit 
P-3046) with primaries parallelled and second¬ 
aries connected in series, with the interconnec¬ 
tion and furnishing the center tap. To suppress 
small transients introduced by the “toe” of the 
silicon rectifier characteristic, a small paper 
capacitor (0.01 mfd, 600 volt) is shunted 
across the outside ends of the secondary cir¬ 
cuit. 

Output circuit appears somewhat unconven¬ 
tional, in that there is a multiplicity of termi¬ 
nals of various sorts. This arrangement is in¬ 
tentional, and is designed to eliminate the need 
for carrying around a pocketful of adapters. 
A separate jack is provided for the scope con¬ 
nection. 

Adjustment of this oscillator is done in two 
steps. First, with the chassis out of the cabi¬ 
net, the oscillator is run for a time to permit 
rough stabilization, the scope is plugged into 
the SCOPE jack, and the waveform is brought 
into sinusoidal form by adjustment of the 
WAVEFORM control. When the waveform is 
satisfactory, this control is locked, and the 
oscillator installed in the cabinet. 

After a fuiiher period of stabilization, the 
output is compared with a 1000-cycle stand¬ 
ard, and adjusted “right on” by the FRE- 



Bottom of the audio oscillator. 


QUEXCY control on the rear. By use of a con¬ 
ventional Lissajou comparison, the test oscilla¬ 
tor can be set to the same frequency as the 
standard with an error of less than 1/10 
cycle per second. It is also possible to obtain 
a good frequency setting by means of a linear 
audio frequency meter, which has recently 
been aligned with one of the tones from WWV. 
When the frequency adjustment is satisfactory, 
the FREQUENCY control is locked in posi¬ 
tion. 

If a frequency other than 1000 cycles is 
desired, this may be obtained by changing 
the 300 mmfd capacitors (C in Fig. 1) to 
some other value. The frequency being an 
approximate function of 1/C. Voltage output 
(rms) is approximately 1.5 into a high im¬ 
pedance load, and can be attenuated to any 
v'alue down to zero by means of the volume 
control on the panel. 
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Fig. 1. Schematic of the 1000 cycle audio oscillator. 























































































IN COMMUNICATION PROOUCTS 





6 METER FIXED STATION 


MOBILE ANTENNAS 
for HAM 


or CB 



AM-FM>CB MATCHER 




CLIFF-DWELLER 





' It 



Only remotely tuned dipole for 40, 75, 
and 10 meters in limited antenna space 
Total extended length is 31 feet 
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TITAN 


All Transistor 

AM AUTO RADIO 


Reverbamatic Speaker System 


FM AUTO RADIO 
CONVERTER 
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TAPE PLAYER 




STANDING 
WAVE ^ 


C& BEAM ANTENNAS 


IRANS rCHECy FOR CB 
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Dummy Antenna Load 
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Noise Filter 


Cable Adaptors 
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Herbert S. Brier, W9EGQ 
385 Johnson Street 
Gory, Indiana -^6402 


Improving the Heath Mohawk 


Although it has recently been superceded 
in the Heath line, there are still many Heath- 
kit model RX-1, “Mohawk” receivers in vari¬ 
ous ham shacks. It is still an excellent ham 
receiver, but a few simple modifications \\dll 
increase its sensitivity and improve its audio 
quality on SSB. 

Pepping up the Front End 
The Mohawk uses a 6B6 tube in its rf 
amplifier stage. However, the tube is prevent¬ 
ed from doing the full job it is capable of by 
the use of a 220 ohm cathode bias resistor in¬ 
stead of the 56 ohm resistor recommended 
by the tube designers for maximum gain. Re¬ 
ducing the value of the cathode resistor to 56 
ohms improves the signal-to-noise ratio a cou¬ 
ple of db on 10 and 15 meters. It also 
increases the receiver gain a trifle, although 
this is of minor importance. 

As the 6BZ6, rf amplifier, 6CS6, mixer, and 
12AT7, oscillator tubes are mounted on a pre- 
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Fig. 1. Changes for improved audio. 


assembled subchassis in the front-end section 
of the receiver, it looks like a major task to 
change the 6BZ6 cathode resistance. Actually 
the job is not difiScult. The left side of the 
chassis on which these tubes are mounted is 
removable to expose the components connect¬ 
ed to the three tube sockets. 

To remove the side plate, unscrew the hex- 
head screws at the front and back of the 
siibchassis. After removing the plate, locate 
the 220 ohm (red-red-brown), ^ watt resistor 
connected between pin 2 of the 6BZ6 tube 
socket and the nearby, insulated terminal 
strip. Do not attempt to remove the resistor; 
instead, connect an 82 ohm, % watt resistor in 
parallel with it. This may be done by cutting 
the leads of the new resistor to a length of 
approximately forming a small hook on 
the end of each wire with long-nose pliers and 
hooking them on the leads of the original re¬ 
sistor. Naturally, a small soldering iron is help¬ 
ful in soldering these connections. 

Noise-generator measurements indicate a 2 
db improvement in the signal-to-noise ratio of 
the receiver on 10 meters after the change in 
the 6BZ6 cathode resistor. In practice, ex¬ 
tremely weak signals are slightly easier to 
read than they were before the change. But 
don’t expect to notice any change on strong 
signals. 

Incidentally, if extremely-strong, local signals 
lend to block the receiver (especially on the 
lower-frequency amateur bands) after the re¬ 
sistance change, retard the 6BZ6, rf gain con¬ 
trol sufficiently to eliminate the blocking while 
the locals are on the air. 





































Better SSB Quality 

The audio quality of the Mohawk receiver 
leaves something to be desiied when receiving 
SSB signals. The principle cause of this seems 
to be that, in order to hold down the audio 
output of the 6CS6 product detector to the 
same level as from the diode (AM) detector, 
the 6CS6 is operated with considerably less 
voltage on its plate than on its screen. Much 
better audio quality is obtained on SSB if 
the screen voltage of the 6CS6 product de¬ 
tector is reduced and its plate voltage is in¬ 
creased. 

To modify tliese voltages, disconnect the 
68,000 ohm resistor from the screen terminal 
(pin 6) of the product detector socket. Then, 
reconnect the resistor to tlie insulated tie point 
where the 10,000 ohm resistor (which also 
goes to the screen terminal) is terminated. 
Next, replace the 10,000 ohm resistor with a 
100,000 ohm, % watt resistor. 

After these changes are made, the audio 
output of the product detector will be far too 
high, until a small capacitor is connected from 
pin 7 of the product-detector socket to ground 
to decrease the if signal fed into the detector. 
A 4 to 80 mmfd mica trimmer capacitor, 
such as the Lafayette C-732 trimmer capacitor, 
is ideal for the prupose. Adjust it so that there 
is no change in the volume level from the 
loudspeaker when the receiver is switched 
from AM to SSB/CW reception. A 47-50 
mmfd fixed capacitor may also be used, if 
you don’t mind touching up the volume con¬ 
trol setting a bit when switching modes. 

Slowing down the avc action on SSB also 
improves the receiver’s audio quality a bit. 
This change is simple; connect an additional 
0.1 mfd. paper or mylar bypass capacitor in 
parallel with the original 0.01 mfd capacitor 
across the avc line. The additional capaci¬ 
tance does not impair avc action for AM. 

Taming the Mohawk S Meter 

As you Mohawk receiver owners know, the 
Mohawk S-meter has a tendency to be a mite 
generous—indicating 40 db over 9 on the low¬ 
er frequency bands with no signal tuned in, 
unless the if or rf gain control is turned away 
back. If this generosity bothers you, try sub¬ 
stituting a 12AU7 for the 12AT7 in the 
S-meter/lst audio tube socket. It will have to 
few db off of the readings. You will have to 
re-zero the meter with the meter-adjust con¬ 
trol, but this takes only a few seconds. Also, 
with the 12AU7 in the socket, you’ll have to 
advance the audio gain control about five per 
cent to compensate for the lower gain of 
the 12AU7 compared to the 12AT7. 

. . . W9EGQ 



TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyed In Heavy Duty Self Supporting 
Heights of 37-54*08- 105 and Guyed lit Heights of 
and 122 feet 37 - 54 feet (SS) 

71 — 88 feet (guyed) 


ROHM has these 6 IMPORTANT POINTS: 

Ease of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni* 
formly with an equal section overlap at oil heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desiredi 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi* 
neerad so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
Standard—not an extra—with all ROHN tow^ers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

-ONLY $ 1 00 poatijaid (special to readers 

of this magazine}. Nearest 
source of supply sent on request* Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. Box 2(^00 P«orta, tllinoit 

“World’s Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower sysiemB.’* 






























MISSION HAM 
SUPPLIES 


SERVICE TESTED EQUIPMENT 

Ail cash orders prepaid in continental USAl 


TRANSCEIVERS 


I Gonset G76/W/AC Supply . . S189.00 

National NCX-3 . 229.00 

Swan SW-120 . 149.00 

Swan SW-140 . 149.00 

Swan SW.175 . 149.00 

Swan TCU Remote VFO 59.00 

RECEIVERS 

Collins 51J4 .. ..$695.00 

Collins 75A3 . 225.00 

Drake 2B .. 219.00 

Elmac PMR7 . 69.00 

Gonset G66B ..... 59.00 

Hallicrafters SX-96A . 119.00 

Hallicrafters SX-100 . 149.00 

Hallicrafters SX-101 III . 159.00 

HallicraHers SX-lll . 149.00 

VHP EQUIPMENT 

Clegg I ntereeptor ... - • - $249.00 

Gonset Communicator It 6M —.. . 79.00 

Gonset Communicator III 6M . 129.00 

Gonset Communicator IV 6M . 199.00 

Gonset 3112 220 me (CO XCVR) ... ^ 199,00 

Poly Com PC-2. 2M XCVR . 249,00 

Poty Com PC‘6, 6M XCVR . 229.00 


TRANSMITTER 

B & W 5100 ...*. $125-00 

B & W 5100 W/51SB ....... 249,00 

Elmac AF-68 . 119.00 

Elmac AF-67 . 39,00 

Globe Globe Champion .. 99-00 

Globe Scout Deluxe .... 49-00 

Hallicrafters HT-31 Linear .... 99,00 

Haliicrafters HT-40 , ... 49,00 

Heath Apache TX*1 ...... 119-00 

Heath 'DX—100 ,.. 4 . h... ..... . ^ ii.PAii 75,00 

Heath Marauder ... . * i.. 299-00 

Heath SX-140 ..... 69,00 

Hammarlund HC-10 ...... 69.00 

Hammartund HQ-129X . 79.00 

Hammariund HQ-145 . 175,00 

Hammarlund HQ-IOOA ,..... 129,00 

Hammarlund HQ-llOC ...... 129.00 

Heath HR^IO ..... 59,00 

Heath MRl . 49-00 


Heath Mohican ........ 69.00 

Heath HR 20 ...... 125,00 

National HRO-60 with 5 coils .. 199,00 

National NC173 _____ _ _ 75,00 

National NC-300 with calib. .... 169,00 

National NC-303 with catib . 225,00 

RME 4350A ... .99.00 


MISSION HAM SUPPLIES 

3316 Moin Street, Riverside 3, Calif, 92501 

Attn: Bill Kuliquist, K6LOS, Please Ship me the following: 


tai D, S.) 


enclosed. (Cash orders shipped FREE in continen 


□ 

□ 

□ 


QUOTE trade allowance and terms. 
Please send latest HAM flyer. 

Put me on your mailing list. 


NAME 

Address 


please print) 


* 


Call 


City 


. Zone ,.,. State . Zip 

(Calif, orders add 4% tax) 


MISSION HAM 

SUPPLIES 

3318 Main Street 
Riverside 3, California 92501 
Phone 683*0523 (area code 714) 






















































































MISSION HAM SUPPLIES 

INTRODUCES THE NEW W6TNS "BEATLE BOX!” 





Model RT-1 



RT-1 WIRED AND TESTED 

S99.50 


WITH THE 

TELETYPE CONVERTER! 


DESIGNED AND BUILT BY DON STONER W6TNS H 
OF STONER ELECTRONICS! tTT 

LISTEN TO UNITED, ASSOCIATED, AND 
REUTERS PRESS RELEASES!! RECEIVE 
TOMORROW'S NEWS TODAY! COPY DX 
RTTY STATIONS AROUND THE WORLD! 
USE THE "BEATLE BOX" IN CONJUNC¬ 
TION WITH YOUR PRESENT RECEIVER 
AND A TELETYPE MACHINE. 


CHECK THESE FEATURES; 

ALL TRANSISTORIZED, SELF POWERED. 
if 13 SEMICONDUCTOR CIRCUIT. 
if MILITARY GRADE EPOXY CIRCUIT BOARD. 
if RUGGED CONSTRUCTION. 

if REVOLUTIONARY TUNING INDICATOR, AS ACCU¬ 
RATE AS A SCOPE. 

if SINGLE CHANNEL AND NARROW SHIFT COPY. 

if ANTI-FADE AND DECISION CIRCUITRY. 

if SELECTIVE FILTERS TO MINIMIZE GARBLE DUE TO 
INTERFERENCE. 

if TWO CASCADE LIMITERS EMPLOYING DIODES AND 
TRANSISTORS. 


COMMERCIALLY REBUILT AND GUARANTEED TELETYPE MACHINES AVAILABLE. 


CONVERTERS PREPAID WITH CASH REMITTANCE IN CONTINENTAL U.S.A. 


EXCLUSIVE DISTRIBUTOR 

MISSION HAM 
SUPPLIES 


3316 Main Street 
Riverside 3| California 92501 
Phone 683*0523 (area code 714) 




ORDER 

TODAY 


MISSION HAM SUPPLIES 
3316 Main Street, Riverside, Calif. 92501 

SHIP ONE "STONER'* RT-l CONVERTER; 


IVA.MF 

(please print) 

Address 




w * * * * w Cral I 


* * « . -f 


* 


City 


. . State . 

(Calif, orders add 4% tax) 


Zip 





































































SUBSCRIBE TO 73 

Don't take a chance on missing the more thon 250 excellent orticles, the 
infuriating editorials and the fascinating ads in the next twelve months 
of 73. Our circulation ond advertising ore increasing at a fantastic rote« 
so 73 is getting better and better each month. Subscribe now! 


Nome_ _ __Coll_ 

Address_ _ _ 

City_ 

Stote_ Zip Code_ 

Please include your zip code and save us 
money. 


1 yeor $4_2 years $7- 

3 years $10_ New subscription- 

Renewol_ Extension of sub_ 

loAR for one year $5_ 

loAR for one year and 73 for one year $7 


Send your money to; 

73 Magazine, Peterborough, N. H. 03458 


An Equipment Console 



The XYL will be very glad to have the stuff 
all in one area without wires all over the 
place. The equipment is mounted on a slope 
to suit tlie operator. The shelf over your 
equipment is a fine place for reference books 
and files. A light under the equipment shelf 
keeps the log and notepad in an easy to read 
status without the overhead glare of normal 
room lights. A drawer can be added to store 
Crystals, QSL cards, etc. This is just the basic 
idea; the individual can adjust to suit his own 


equipment. My DX has been much better 
since the unit gives more freedom and ease 
of operation. 

I used a 4' X 8' sheet of X" plyboard and 
other scraps of lumber. If you have to buy 
every piece of material, I feel sure that you 
can build this station for less than $20.00. 
You should be able to put the unit together in 
one evening and then with a good paint job 
you should be ready to install the station in 
three days. The time will be worth the effort. 


SIDE 

TOP 

BACK BRACE 

BACK BRACE 

SIDE 

- 


WORK AREA 


V _ 1 


Material Required 
1—4' X 8' sheet plyboard 
10'— 2" X 2" for shelf & work area support 
1—4' X 18" sheet plywood (equip, 

shelf) 

Other Suggestions 

Screen molding along edges of plyboard 
Formica on work area 
Metal edge on work area 

. . , KTYUC 
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UMEU 


THE EASY AND ECONOMICAL WAY 

WITH A 

VIDICON CAMERA STARTER KIT 

Six different kits to choose from...select the one best suited to your needs. 

PERFECT FOR HAM TV, CCTV, ETV, SCIENCE FAIR PROJECTS 

Team up ony of these kits with parts from your [unkbox and before you know it you'll be televising 
“live" pictures on your own TV set. It's EASY-r^N-EDUCATIONAL! 

Basically here's how it works. ‘ We furnish you with o wide choice of hard-to-find components 
(in a variety of kit forms) complete with a set of easy-to-follow instructions for building what we feel 
to be the simpliest TV camera circuit todate. This circuit, over 3 years in design, makes use of a 
maximum number of standard, eosy-to-find parts. Normally over 80% of the components can be 
found right in your own junkDox...or your neighbors for sure! By including only the hard-to-find 
items in these kits we sove you money...and hopefully help you get started in this exciting field 
of TV. ■ Why not get started this week? You’ll be amazed how simple it is, even if you’ve never 
hod any experience in TV circuitry. 


vidicon tube 


6BQ7A 

video amp. 


video out 




sync-blanking 


280V -150V 125V 

f t t 


6.3vac 



power supply 


The camera requires 6 hard-to-find components. They are: (1) focus-deflection coils, (2) power 
transformer-(12^ac 01OOtna & 6.3vac @3 amp). (3) vidicon tube socket, (4) 25mm lens, (5) lens 
mount, (6) small coifs kit (two 4-30mh odi coils and five video peaking coils-36uh, 76uh, 96uh. 
ISOUh & 350uh). With this information, moKe your kit selection on the basis of the parts you'need. 


#65A Focus-deflection kit. ONLY $16.95 

#SK-1 Focus-deflection kit, xfmr,.socket. ONLY....S24.95 

#SK-2 Focus-deflection kit, xfmr, socket, small coils kit. ONLY......$30.75 

lifSK-3 Focus-deflection kit, xfmr-.socket, small coils kit, lens, lens mount. ONLY.$42.25 

#MC-1 Same as SK-3 but with following odditions; vidicon tube securing clamp and printed 

circuit board. Ideal for constructors not experienced in wiring, ONLY..$52.25 

#MC-2 Same as ^^C-1 but with high quality FI .9 lens substituted for economy lens. ONLY...$74,95 

We pay postage & insuronce on ALL orders anywhere in U.S. & Canada. 24 hr. service on most orders. 

SEND 10< FOR NEW TELEVISION CATALOG Comprehensive listing of kits, lenses, vidicons, 
etc. Also contains info on locoting sources of free vidicons. Don’t put it off! Write today! 


P.O. BOX 396-S 









So. Sioux City, Nebr. 

68776 














































TRANSCEIVER 


BANDS 



IN STOCK. 
IMMEDIATE 
DELIVERY! 

PERSONAL 
INDIVIDUAL 
SERVICE 
GUARANTEED 

WE WANT YOUR BUSINESS! 


OTHER FEATURES 

4.0 me, 7.0 - 7.5 me, 13.85 - 14.35 me, 
- 21.5 me, 28.5 • 29.0 me (10 meter full 
coverage kit available). 

• Transistorized VFO. 

• Crystal lattice filter. 

• ALC . . , AGC. . . S-Meter. 

• SVi in. high, 13 in. wide, 11 in. deep. 

• 400 watts SSB input. 

• Lower sideband on SOM and 40M. Upper sideband 
on 20IVI, 15M, and lOM. (Opposite sideband kit 

available.) 

ACCESSORIES: 

i 

• AC power supply, matching cabinet with 

speaker. Model 117-C .. $ 85 

• 12 Volt DC Power supply. Model 412 ....$130 



Plug-in VOX. Model VX-1 




$ 35 


★ 



LUBBOCK, TEXAS 
THE HOME OF 



EDWARDS ELECTRONICS 

GIVING TEXAS-SIZE TRADES 

P.D.Q. DELIVERY 

AND A 

TIME PAYMENT 
PLAN. 


ORDER 
TODAY! 



1 Ectwords Elec^ronics ^ 

1320 19th Street | 

I Lubback, Texos 79401 j 

[ D Enter order for equipment listed on ottoched sheet, | 
[ [3 Sand SWAN’350 Transceiver literature. | 

* n Send quotoiions for trade tn allowonces on equip* I 

! ment listed on ottoched sheet. \ 

\ * 

I No me_ _Coll_i 

I Address_ 


.State. 
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Cash- 



With 

No 

AD-COM 

Trade Trade 

. 350-12 

$ 89 

$75 

350-6 

165 

75 

LSA-3 w/AC P/S 

149 

99 

250-AC • 

69 

49 

B&W 



5100 

$139 

$89 

51S-B 

139 

89 

DRAKE 



1-A 

$129 

$99 

2-A 

189 

139 

2-B 

209 

159 

2-B (new) 

279 

199 

2-BQ 

29 

25 

2-AC 

15 

12 

2-BS 

10 

G 

TR-3 

449 

399 

R-4 


335 

AC-3 

69 

55 

DC-3 

99 

79 

CENTRAL ELECTRONICS 


20-A 

$119 

$99 

100-V 

395 

379 

200'V 

495 

469 

CLEGG 



99’er (demo) 

$179 

$89 

Apollo Linear 

249 

169 

Speech Booster 

p 

99 

35 

COLLINS 



75A-1 

$189 $129 

75A-2 

229 

169 

75A-3 

299 

229 

75A-4 

450 

369 

75S-1 

349 

259 

75S-3 

499 

449 

32V-1 

169 

99 

32V-3 

229 

149 

KWM-2 (demo) 

1150 

850 

KWM-I Mobile Mount 39 

19 

KWM-1 DC P/S 

99 

69 

51J-3/R-388 

439 

369 

EICO 



720 

$ 69 

$49 

723 

39 

25 

730 

49 

29 

ELDICO 



SSB-100 Xmtr 

$169 $119 

AF.67 

$ 59 $ 39 

PMR-7 

69 

49 

PSR-116 

19 

9 

GLOBE/GALAXY/WRL 



Meteor SB-175 

$ 59 $ 29 

PSA-63A 

49 

19 

Galaigi 300 

219 

189 

Galaxy III 

269 

219 

Galaxy V (demo) 

399 

359 



EDWARDS ELECTRONICS 
OFFERS LOW PRICES 

ON USED EQUIPMENT 



GONSET 

G-66 

G-77 

G-77 mod/PS 
2 Meter Linear 
G-76 
G-76 AC 
G-76 DC (new) 

G-76 DC 
Communicator II 
(2 meters) . 
Communicator III 
(6 meters) 

G-50 
GSB-20I 
Super 6 
Superceiver 
GSB-100 

HALLICRAFTERS 

SX-43 

SX-71 

S-85 

SX-99 

SX-100 

SX-101 

SX-IOIA 

SH-150 

SR-150 (new demo) 
SR-160 

SR-160 (new demo) 
PS-150 AC 
PS-150 DC 
S-76 

HA-5 VFO 
HT-41 

HAMMARLUNO 

HX-50 

HQ-100 

HQ-110 

HQ-IIOC 

HQ-150 

HQ-160 

HQ-170 

HQ-170A 

HQ-180 

KNIGHT 

V-44 

T-50 


CM<’T 

pwcts 


With 

Trade 

$ 69 
79 
39 
99 
199 
69 
152 
69 


Cash- 

No 

Trade 

$ 39 
49 
29 
59 
149 
49 
59 
49 


129 89 


169 

239 

269 

29 

35 

229 


119 

189 

199 

9 

15 

169 


$ 69 
69 
59 
89 
139 
169 
219 
429 
650 
269 
369 
99 
119 
69 
49 
239 


$269 

129 

149 

159 

109 

139 

229 

269 

299 


$ 49 
59 
39 
59 
99 
129 
159 
339 
399 
189 
229 
69 
79 
49 
29 
179 


$199 

89 

99 

109 

89 

109 

169 

225 

239 


$ 29 $ 15 
29 15 


HEATHKIT 

HA-10 

TX-1 

HW-12 

SB-300 w/6 mtr. conv, 

MT-1 

MR-1 

DX-40 

AT-1 

lO'er 

6'er 

HG-10 

HP-13 

HP-23 

UT-1 

MP-1 

JOHNSON 
Ranger 
Ranger II 
Viking I 
Viking II 
Desk KW 
Viking Mobile 
Viking Mobile VFO 
500 

LINCOLN 

6'er 

MOSLEY 

CM-1 

NATIONAL 

NCX-3 

KRO-50 

HRO-60 

NC-183D 

NC-109 

RME 

4300 

SWAN 
SW-240 
SW-120 
SW-140 
SW-175 
SW-117 
SW-12 DC/PS 
SW-406 VFO 
SW-420 VFO 

SBE 

SB-33 

SBl-LA 

SB2-DCP 


Cash- 
With No 
Trade Trade 
$199 $159 
119 99 

139 109 


'cl'^ 


319 

59 

59 

45 

19 

35 

35 

29 

69 

39 

25 

19 


249 

39 

39 

29 

9 

25 

25 

9 

45 

25 

15 

9 


$119 $ 85 
179 149 


69 

89 

695 

49 

25 

299 


39 

69 

495 

25 

9 

199 


$ 39 $ 19 

$119 $ 89 

$279 $199 
179 119 
249 189 
139 79 

89 69 

$119 $ 69 


$259 

149 

149 

149 

85 

89 

69 

99 


$179 

119 

119 

119 

59 

69 

49 

75 


$249 $199 
199 169 
59 39 



Edwards 

Electronics 

TELEPHONE POrter 2-8759 

1320 19TH ST. / LUBBOCK, TEXAS 79401 
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Gus Browning W4BPD 


Gus: Part VI 


Well, boys, I was at the Radio Prague studio 
a few minutes before 9 am and was taken 

a 

in the big fancy studio and seated in front of 
the mike and told that when the green light 
came on, I had one minute to get ready to go 
on the air; that when the red light came on, 
I was “on the air”, to start talking. I am one 
of those crazy fellows who just don't plan what 
I am going to say before I start saying it. Here 
I was and as usual had made no plans at all on 
what I was going to talk about. But I did make 
lip my mind that if there were any propaganda 
said into that mike ... I would be the one to 
say it . . . and it would be propaganda for me, 
and not them. 

So on came the red light ... I was on the 
air. I started something like this, “My name is 
Gus Browning, and I am from one of the poor¬ 
est but nicest places in the US, the little state 
of South Carolina. If you look at a map, you 
will see that it is one of the smallest states in 
the US. I am not one of these rich Americans 
you hear about, I am only just an average 
American, with 4 children and a nice wife. I 
have my own business, which is radio sales and 
service, just a small business which I run my¬ 
self. As far as the US is concerned, I am sure 
that they have no idea where I am; in fact, 
they don’t even care where I am. I suppose 
they feel it’s none of their business where I 
want to go. I decided two years ago I would 
like to make a trip around the world, so I saved 
my money and am now on that trip. The radio 
amateurs here in Prague are treating me very 
nicely. I think radio amateurs the world over 
always treat people nice because I think radio 
amateurs are the finest people in the world.” 
Then I rambled on till my 15 minutes were 
over. I felt that in my little way I had done a 
little propaganda for the US, and right over 
Prague radio. Such remarks as saving enough 
money to make a trip around the world in 2 
years and that I am only an average American 
and that what I do is my own business were 
read-between-the-lines propaganda. I figured 


that listeners would be able to see from that 
how things were in the US. 

One day I was walking down the streets of 
Prague and out of a clear sky a big Rolls Royce 
(it looked like one to me) pulled up to the 
curb and blew its horn. I nearly jumped out 
of my skin, because I thought maybe he was 
trying to run me down. A big tall chap stuck 
his head out the window and said, “Is that Gus 
Browning, from Orangeburg, South Carolina?” 
I looked closer at this fellow and said, “Hello, 
John!” Then I asked him what in the world he 
was doing here, and his remark was, “The same 
as vou; I wanted to see what’s behind the cur- 
tain.” I hopped into his big fancy car and we 
got to see lots of Prague together the next 
couple of days. John had shipped his car to 
Munich and had driven it to Prague along 
with his wife and son. John (GW3ZV) had 
visited me in my home a few years previously, 
that’s why I knew him when he poked his head 
out of the car. Boy, it’s a small world when you 
meet someone from South Wales in the middle 
of Prague. 

One night I had a telephone call from Harry, 
over in Bratislava, in the east part of Czech 
land. He asked me to come over and visit him. 
I kind of beat around the bush (my money was 
not too plentiful). He said, “Gus, I will fly over 
and pick you up and we’ll both fly back here 
together.” The next day Harry arrived, bought 
me an airline ticket and we flew back to Bratis¬ 
lava together. Harry is a doctor and he was a 
very fine host to me, taking me all around that 
area, and we met many of the OK3 boys. 
Harry’s call sign is OK3EA, and there is no 
finer and more friendly fellow in all of Czech¬ 
oslovakia. Harry bought me my return ticket to 
Prague. I spent a few days again with Mirek 
OK IFF and with a very kind feeling towards 
the Czech boys, I departed from Prague for 
Munich by train. 

The trip was as usual; very crowded train, 
people standing all over the aisles, good many 
police here and there . . . then we arrived at 
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A MAJOR ADVANCE IN POWER TRIODES 

SINECO TUBE TYPE 572B 


Using a revolutionary filament made ffom thoriated tungsten- 
rhenium wire developed by the Rhenium Division of Chase 
Brass & Copper Company, SINECO tube type 572B is guaran¬ 
teed to withstand 300g shock loads and operate for more than 
2000 hours. Old style thoriated tungsten filament type power 
triodes exhibit erratic operating lifes from several thousand 
hours down to only several hundred and have been so fragile 
they could not be given a shock rating. As the curve below 
shows, in actual life tests the 572B has shown no deterioration 
in peak emission after 10,000 hours of operation, an amazing 
fact when related to the performance of old style power triodes 
that have no rhenium content. 




Scientific Instrument Research & Development Company 

525 LEHIGH AVE., UNION, NEW JERSEY Phone MUrdock 7-5550 


the West German border , . , and customs 
again. These boys meant business; they were 
making everyone dump their clothes out of 
the suitcases and they were searching every 
pocket in every garment. Then I remembered 
a badge with a red star on it one of the OK 
fellows had given me, and had suggested that 
I wear when leaving the country. I immedi¬ 
ately put it on the lapel of my coat. When the 
customs man got to me, I reached into my in¬ 
side coat pocket and noticed the customs man 
glancing at the red star badge on my lapel. 1 
handed him my passport, and pointed to my 
luggage overhead. He said, “Oh, that’s all 
OK,” and without any further remarks to me, 
proceeded to the ne.xt seat, still making every¬ 
one dump their suitcases like before. You know, 
I am still wondering if the red star badge I had 
on my lapel had anything to do with my suit¬ 
case not being dumped and searched. Maybe 
it was a coincidence he did not give me the 
big search like everyone else received. Or may¬ 
be I had an innocent look on my face, or it 
may have been my “Auspice Day”. 

Now, that “Auspice Day” stuff reminds me 
that in this area of the world (Tm in AC5 
land right now) nothing of real importance 
will be done unless it’s your “Auspice Day”. 
One of the Temple (Dzong) priests who un¬ 
derstands about the stars, planets, moon, sun, 


etc. tells them if the day is “auspice” or not 
, . . don’t fool yourself, these people believ^e 
him, too, all the way from the lower caste to 
the very top. Then it seems that they have 
another sort of “Un-auspice Day” . . . or some¬ 
thing like tliat, which causes them lots of 
trouble. We’ve all heard people say, “This is 
one of mv bad davs," or maybe, “This is mv 
day to shine.” Well, there you go . . . “auspice 
or un-auspice.” 

Life here in Bhutan is very interesting. 
Occasionally I .see a Bhutanese or group of 
Tibetans driving a herd of yaks up one of the 
mountain passes. Then I see quite a number 
of Lamas conning or going from the nearest 
Dzong. At night, I hear those big long Tibetan 
horns blowing, and some of those horns are 
about twelve feet long and it takes three or 
four men to bold it up when it’s being blown. 
These are the most peaceful people I have 
ever seen. 

I had just found out about Bhutan’s big¬ 
gest religious celebration that’s held each year 
over in Faro at the Faro Dzong. I was asked 
if I would like to go over there and witness 
this big celebration. I, of course, said yes, (I 
was thinking about tliat being the AC6 portion 
of the country too!) So on Monday we packed 
up the Jeep. Now, over here when you go 
from one place to another, you just don’t hop 
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FABULOUS FROM FRECK! 



HAMMARLUND 

HX-50 

SSB 

TRANSCEIVER 

★ Compact 

A" VOX-PTT-Built in ant switching 

was $445 

W 130 watts PEP input 

A' All band 160 optional 
★ FSK for RTTY 

CASH PRICE $275 



HAMMARLUND HX-500 

SSB TRANSCEIVER 


"if All band 

ic Frequency reading to 200 cps 
'A' Stability of 100 cps after warm-up 
★ USB, LSB, DSB, AM. CW, FSK 
'A’ Built-in switching, VOX, etc. 


CASH PRICE 


was $695 

$295 


USED RECEIVERS. TRANSMITTERS, ETC 


The following items hove been thoroughly checked by our service depf*^ and ore in good electrical and physical con¬ 
ditions at the time they leave our store* All of them will meet the original manufactures specificotions at the time 
of shipment* Alt of them are subject to prior sales* AH used items mov be returned within 30 days for full credit to¬ 
ward the purchase of new equipment of higher volue* Items marked with on asterisk (*), ore cash with no trades. 
Please specify a second or third choice, if possible. 


B&W 


ELDICO 


S-85 

65.00 

MR-1) 

139*00 

5100/W51SB 

S295.00 

TR75V Transmitter 

IS.OO* 

SX-101 

129.00 

HA-10 (WARRIOR) 

185.00 

5100-8 

169.00 

GALAXY 


SX-110 

90*00 

VF-l 

5.00 

CENTRAL ELECTRONICS 

300 W Deluxe P/S 

425*00 

SX-10IA 

229.00 

QF-1 

7.00 

10-B-BC458A 

75 00 

GELOSO 


sx-ns 

319*00 

TWOER 

35*00 

COLLINS 


G-209 RecGiyer 

150.00 

SX-IIS New (Demo) 

495*00 

HP-20 

30*00 

51J3 (Was 1800 00) 


GLOBE 


HT-20 

75*00 

HP-23 

35*00 

now 

595.00 

Globe Scout 

30*00* 

HT.32A 

345*00 

HX-20 

139*00 

75S-1 

319.00 

Globe Chief 

25.00* 

HA-5 (VFO) 

45.00 

JOHNSON 


KWM-2 

845.00 

Globe Hi Bander 


HT-40 

45.00 

Challenger 

60.00 

32S3 (NEW) Demo 

685.00 

VHF^2 

75*00 

SR'I&O Demo 

329*00 

Viking 1 

70*00 

32S-1 

475.00 

Globe Linear LA-1 

60.00 

HT.37 

285.00 

Viking If 

85.00 

516F-2 

95.00 

Globe Sidebander 

50.00 

HAMMARLUND 


Viking Valiant 

185*00 

75A4 

475.00 

GONSET 


HQ-100 

100.00 

Viking Voliant with 


32V-1 

150.00 

Communicator IV 


HQ-10OA 

119*00 

audio scope 

200*00 

75A-! 

139.00 

(New Cond) 

350*00 

HQ-170 

199*00 

Viking Courier Amp 

125*00 

32V-3 

219.00 

Communicator II 

139*00 

HQ-170A 

269*00 

Viking 500 With 


CLEGG 


GC-105 

229*00 

HQ-160 

165*00 

P/S Mod 

425*00 

Zeus 

450.00 

Super 12 Conv 

30.00 

HQ-110 

129*00 

Viking Thunderbolt 


Interceptor 

375.00 

G-76 

165.00 

S-200 Speaker 

12*50 

Amp 

295,00 

DRAKE 


G-76 AC P S 

65*00 

HARVEY WELLS 


Ranger fl (Hew) 


2B—REC 

199.00 

G-76 DC P/S 

59.00 

TBS-40 & AC P/S 

45.00* 

Demo 

329.00 

2BQ 

25.00 

G-63 Receiver 

89*00 

P 'S For TBS-50D 

25*00 

InvaUer 200 

375.00 

2BS 

9.50 

Gonset 6 meter 


HEATH 


Invader 2000 

850*00 

ELMAC 


Conn 12V 

30*00 

DX-21} 

20.00 

10 Meter Transceiver 

80,00 

AF-54 (os is) 

25.00* 

HALLICRAFTER 


DX-35 (With 6 


Ranger 1 

85.00 

AF-67 

42.50 

sx-in 

139*00 

meters) 

35.00 

KNIGHT 


PMR-7 

59.50 

5X-117 

265*00 

DX-40 

39,00 

T-150 

70*00* 

AF-67&PS 

85.00 

SX-28 

65.00* 

TX-1 (APACHE) 

175.00 

T-60 

30.00* 

EICO 


SKYBUDDY 

35*00^ 

HX'20 

150.00 

50 WATT CW 

20.00 

720 

42.00 

SX-99 

75.00 

AT-l 

15.00 

LETTIHE 


723 

35.00 

SX-71 

75.00 

MT-1) 


130 W/VFO & Coifs 

65*00* 

Store Hours: 

8:00 AM 

to 5:30 PM Mondoy thru Friday 


8:00 

AM to 12:00 Noon Saturday 


T, T* Freck W4WL, President 


Freck Radio and Supply Ca, 

38-40 Biltmore Avenue 
Asheville, North Carolina 

AL 4-9551 


W. F. Beck K4QOK 


AL 4-9552 
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SWAN FROM FRECK 













igxggs:«^^^ 


.--■sw- 


SWAN 350 FIVE BAND TRANSCEIVER 


★ 400 wotfs PEP 

Transistor VFO 

★ ALC-AGC-S Meter 

★ AC Power Supply $85 

★ DC Power Supply $130 


ONLY $395 



SWAN MARK I 

LINEAR AMPLIFIER 


★ 2000 wotts PEP to two 3-400Z's 
^ Built-in power supply 
^ Requires only TOO watts drive 

Complete witK tubes 


$493 


SWAN MODEL 
55 SWANTENNA 


5 bonds 
Remote tuned 
if 500 watts 

if Complete with control unt 
and FS meter 



SWAN 400 SSB 
TRANSCEIVER 
$395 


406 VFO 

$ 75 

420 VFO 

$ 75 

117B AC Supply 

$120 

412 DC Supply 

$130 


T. T, Freck W4WL, President 


W. F. Beck K4QOK 


Freck Radio 




Co., Inc 


38-40 Biltmore Avenue 
Asheville, North Carolina 

AL 4-9551 


AL 4-9552 
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you hiive to take under consideration. You 
take ALL your food, your bedding (mattresses 
and all), you take your own cook and bearer 
(this bearer is a sort of all-round servant), 
and of course you take your radio gear, power 
plant, antenna. I also invited my good friend 
Mani Kumar (the radio technician at Dechen- 
Cholling) who is my constant companion and 
a real nice fellow. You try to picture us, four 
people and all their bedding, food, and radio 
junk all to be carried in one small Jeep. When 
all that stuff was out on the ground, it was a 
very big stack and to me looked absolutely 
impossible that all of this, plus four people, 
could go on a Jeep. Well, after a lot of jug¬ 
gling, repacking, and cramming, we got it all 
inside the Jeep and away we went. 

The acting Signal Officer at Dechen-Chol- 
ling had sent a radiogram to the Signal OfiBcer 
at Paro to take care of us, and let me tell you, 
we really were taken care of in the verv best 
of style, ^^'hen we arrived that afternoon I 
saw three brand new nice antenna poles all 
cut and trimmed, laying outside especially for 
my use. They were cut a number of miles from 
Paro and carried by bearers to the station. I 
found out that a room in the radio station had 
been completely rebuilt especially for me; 
even a bed was made for me (they don't use 
beds here since over 99% of the people sleep 
on the floor). A new kitchen was built for my 
cook to use, and even some special food was on 
hand for mv use. 

Everyone pitched in and helped me erect 
my Hy-Gain 14 AVQ vertical, which was in¬ 
stalled on the \'ery top of a good straight sixty 
foot pole. Even digging a hole here in Bhutan 
is a very tough job; rocks are everywhere. 
After two trial holes, we were successful in 
getting a hole three feet deep where the larg¬ 
est rock was no larger than my head. Remem¬ 
ber that these fellows were digging only with 
their large knives and their hands to remove 
the dirt and rocks. Finally the antenna was up, 
and I took out my compass to see what was be¬ 
tween me and the US. I saw that due north, 
about three miles away, there was a big moun¬ 
tain, covered with snow, about 6,000 feet 
above our altitude (we were about 8,000 
feet). To the south there was the Paro valley 
with the Paro river in its middle and rice 
paddies on each side. To the west was a 
mountain, and to the east was a mountain . . . 
it’s mountains all around you, regardless of 
where you are in Bhutan, and they are always 
higher than you are! 

I operated during the night, the band 
folded up about 0300, 1 ate breakfast, and 
into the Jeep and go. There are many things 


away to the Dzong I went to see the celebra¬ 
tion, which lasted five days. 

Inside the walls of the Dzong, people were 
.sitting all around an open spot. There was not 
one other Westerner there but me. I had 
secured permission from the Head Lama that 
1 could take all the pictures I wanted to. They 
had me a chair on hand to use, situated right 
in the middle of the crowd, at a nice spot to 
see all the events as they took place. There 
were about 10,000 people in the crowd the 
first dav. 

r 

All of a sudden, I heard the most unusual 
hom blowing, and up on the roof were Uvo 
Lamas blowing two big long Tibetan horns . . . 
about fifteen feet long. These fellows all during 
the events acted as “introducers” to each event 
as it started. 

There were lots of dogs present, and to con¬ 
trol them and also people who got too close, 
there were a few . . . let’s call them “crowd 
controllers” . . . who were really on the job all 
during the five days. These fellows were really 
free with their whips, regardless of whether it 
was a dog or a person. Their whips would 
strike out and whoever was in its path knew to 
move back. I must say these fellows kept 
everything under control too! I was glad I 
was not on the front row! 

All during the events, there were about four 
red-masked clowns on hand to liven up things, 
and I would like to tell you everything they 
did, but if I were really to describe evenj~ 
thing, Wayne Green would be arrested and 
sued for publishing such things. At times one 
or two of these clowns dressed like women . . , 
and such carrying on you have never seen . , . 
at least not in a mixed crowd! 

First there was the procession of the Lamas 
in all their red garments, the High Lamas in 
their gold garments, and all the high ranking 
civilians in their very fanciest dress. This 
marching around lasted about thirty minutes. 
Then those loooong Tibetan horns blew, they 
all marched back inside a side room, and then 
one by one out came the Lamas dressed like 
animals, with masks on, in vari-colored gar¬ 
ments. These were very colorful, and the 
masks had a sort of terrifying effect on me. 
The crowd controllers were very busv with 
those mean looking whips, whacking dogs and 
people. During the week those masks got more 
frightening looking all the time and the tempo 
of things gradually picked up all the time. To 
me, it was very hard to believe that w'hat I was 
witnessing was taking place in the tw’entieth 
centiirv. 

On the first day, 1 wa.s invited by the Head 
Lama ... a very fine old man ... to come U|. 


so 
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on tJie third floor or the Dzong and have tea 
with him and a few other of the very highest 
Dzong officials. At about 11 am the first day 
I went up there and was served that good old 
{and I mean olcl) yak butter tea! Now, if you 
want something to stick with you, it’s yak 
butter tea. The flavor has a lingering stay with 
you for a long time after it’s all gone. They in¬ 
sisted 1 stay up there with them every day, 
which, incidentally, is considered a Great 
Honor. I ended up having every one of my 
lunches up there and tea at both the morning 
and afternoon tea sessions too . . . and I finally 
got where 1 could handle yak butter tea. 
Luckily for me 1 am from South Carolina, one 
ol the rice eating sections of the US, because 
rice is their basic food here. But, oh brother, 
how they like to cook everything loaded with 
red hot peppers, just about ten times as hot as 
1 am used to. I could handle yak butter tea 
ok, but I never did get to the point where I 
could really eat those red hot dishes loaded 
with pepper. I would nibble on a little of this 
and a little of that, but 1 was careful not to 
ever get a real mouthful of any thing. 

The next to the last day, they brought out 
the big Buddha ... it took about twenty 

Lamas to carrv' it. This wa.s carried all around 

* 

the arena, turned round and round for all to 
.see, and again all the Head Lamas and head 
civilians were in the procession. After the big 
Buddha was placed under its awning, all the 
Lamas and important civilians prostrated 
themselves in front of it three or four times. I 
only wish I understood Buddhism, because all 
this has lots of meaning; each event has an 
explanation as to what it’s supposed to be 
representing. 

The last day was the most exciting; things 
were at a high tempo near the end of the day. 
All of a sudden, everyone started whistling 
and sort of shoiiting and out from the Dzong 
ran about ten of the most frightening “demons” 
you have ever seen. These fellows had a half 
moon shaped instrument in their hands, made 
of iron about half an inch thick, with a very 
small rubber tip on its end. They beat the 
drums with this ... I mean, they usually beat 
the drums with this, but not this time. These 
demons ran all through the crowd, jumping 
over people’s heads. Everyone was shouting 
and whistling, and so were these demons. In 
one hand, they carried one of those very odd 
looking painted drums. They would hit the 
drum a few times and then they would hit the 
people on their heads with this instrument, and 
I don’t mean “love taps” either. For a while 
they did not bother me, until one of the clowns 
)ointed me out and then I got those taps on 


my bald head. A lew of tho.se taps caused me 
to rub my head. This kept up for about fifteen 
minutes. The natives who had babies with 
them held the little fellow’s heads up high so 
that they would be tapped also; of course, 
these were gentle taps. I am sure everyone 
got at least ten whacks, then all the demons 
gathered out in the middle of the arena again 
and danced around for a while. Then the 
crowd started whistling and carrying on and 
. . . back to tlie crowd they all ran, all heads 
were whacked again any number of times, 
things died down, and back to the arena tlie 
demons went again. More danchig, the crowd 
started tliat whistling and yelling again, and 
back to the crowd the demons came and more 
head tapping took place. They did this three 
different times. I saw quite a number of peo¬ 
ple rubl)ing their heads but they must have 
lov'ed those whacks because they kept asking 
for more and more. I got my share too! 1 asked 
one of the Dzong Lamas who could speak a 
little English just what tliis meant. He ex¬ 
plained to me that the head tapping was sup¬ 
posed to run all the demons out of your sys¬ 
tem. There must have been lots of demons in 
the people, because it took about an hour of 
head beating to get rid of the demons in 
everv'one! 

There were all those dogs running around 
and very often there was a big dog fight. All 
the people bring their food with them, and 
since there is never any sort of an intermission 
during the entire day, they just eat when they 
want to. Now, when there are lots of people 
eating right on the ground and there are lots 
of loose dogs running around, some funny 
things happen. A dog will mn up to someone’s 
dinner and grab a mouthful of food and away 
the dog scrams with rocks being thrown at 
him and a lot of yelling. This was certainly 
some get-together. Just think, for five solid 
days from 8 am until 5 pm, one thing follow¬ 
ing another, no intermission at all, not one mo¬ 
ment lost and never any repeats. Everything 
was taken in sort of a holiday mood and no 
one ev'er got mad! All considered, this was one 
of the most enjoyable weeks I have ever spent 
in any country . . . the nice part of it all, was 
none of this in any way QRMed my ham activ¬ 
ity, since it started at 0230 GMT and ended 
at 1130 GMT. 

You know, I gotta stop getting away from 
my story, but I think all these side lights are 
interesting, so I guess it’s no harm to wander 
from the main theme once in a while. 

That’s it, fellows ... I will get back on the 
ball in the next issue of 73 . . . this I promise 
v’ou! ... Gus 


■‘CTOBER 1965 
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GET YOUR NEW DRAKE 
FROM AMERICA'S MOST 
RELIABLE AMATEUR DEALER! 




All features of Drake TR-3 

PLUS . . . 

it Solid Stole VFO with linear per¬ 
meability tuning for maximum 
stobility 

if Automatic Transmit/Receive 
Switching on CW (semi break-in) 

if CW Sidetone Oscillotor built-in 

★ VOX or PTT OR AM 

★ Connections for External 
Receiver 

if Diode Detector on AM 

★ Relative RF Outjiit Indicotion 

Amateur Net 


Drake Accessories: AC-3 Power Supply (TR-4, T-4, T-4X) 79.95 

DC-3 DC Supply 129.95 MS-3 Matching Speaker 14 95 

MMK-3 Mounting Kit 6.95 RV-3 Remote VFO 79*95 

COMING SOON: NEW DRAKE LINEAR AMPLIFIER 




traasce/ving ... 


The new 
Receiver- 
controlled 
Exciter , , 




The 

ultimate 

in 

transcerving 


Model T-4 
269.95 



Model R-4 
379.95 


Also Drake T-4X Complete Transmitter 
(less power supply) 379.95 


Box 37A 

WATERTOWN, S.D. 

Phone 

605-886-5749 



AMERICA'S 

MOST 

RELIABLE 

AMATEUR 

DEALER 
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GET MORE FOR YOUR DOLLAR- 

BUY SWAN AND BUY IT FROM BURGHARDT 




NOW THE SWAN 350 TRANSCEIVER 
5 BANDS-400 WAHS S395 

• 3.5 - 4.0 me, 7.0 - 7.5 me, 13.85-14.35 me, 
21.0-21.5 me, 28.5-29,0 me (10 meter full cov¬ 
erage kit available.) 

• Tronsistorized VFO, temperature ond voltoge stabi¬ 
lized. 

• Precision dual-ratio tuning. 

• Crystal lottice filter. 

• ALC . . . AGC , . . S-Meter. 

• Syi in. high, 13 in. wide, 1 1 in. deep. 

• 400 watts SSB input 
320 watts CW input 
125 watts AM input 

• Sideband suppression: 40 db 
Carrier suppression: 50 db 
Third order distortion: 30 db 

• Lower sideband on SOM ond 40M. 

Upper sideband on 20M, 15M, and lOM. 

((Opposite sideband kit available.) 


Swan Accessories 


SWn7C AC supply/speaker 



85.00 

412 DC supply 

130.00 

VX-1 VOX Control 

35.00 

Calibrator Kit 

20.00 


Coming Soon 

New Swan Model 250 Six Meter 
Transceiver—240 watts PEP in¬ 
put. Uses standard Swan sup¬ 
plies. $395 


2000 WAHS PEP INPUT- 
80 THROUGH 10 

• Two Eimac 3-400Z triodes in 
grounded grid 

• 1000 watts CW and tune input 

• 100 watts drive required 

• Built in AC power supply 

• Built in changeover relay 

• Wide range pi output 

• 55 lb, 19 X 8Vi x 15Vi inches 

Price: $425 less tubes 

68 tubes 

$493 incl. tubes 


AMERICA'S 

MOST 

RELIABLE 

AMATEUR 

DEALER 




SWAN MARK I 


LINEAR AMPLIFIER 
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The National NCX-5 


The NCX-5 and I became involved when 
a friend, W3BTQ/5, bought one for use on 
an extended field trip, Len lives in a no¬ 
antenna apartment and asked me to give the 
rig a thorough shakedown on my good an¬ 
tenna. So I brought the Five home. I was 
prepared to be prejudiced against the NCX-5 
even though IVe been a National fan since 
that day tliirty years ago when I first turned 
the dial on the venerable—then new—HRO, 
Nevertheless, it seemed improbable that gen¬ 
tlemen from Massachusetts could put all they 
claimed in a little $685 box. 

I decided first to check the stability and 
dial accuracy of the rig. On all bands but 15 
meters, the calibration ran ^\^thin a kilocycle. 
So I followed the vfo linearity adjustments de¬ 
scribed in the excellent instruction manual. 
To my amazement, the dial was then within 
200 cycles from 3.5 to 4.0 me. An adjustment 
of the heterodyne oscillator crystals put all 
bands on the same standard of accuracy. 

Next I adjusted the vfo sideband switch¬ 
ing as described in the manual. The Five gave 
zero beat on either side at 3.8 and was off 
only a couple of hundred cycles at the band 
edges. This is unavoidable with this type of 
sideband selection unless the designer further 
complicates the circuit. 


Bob Mitchell W5DWT 
6403 Stonewall 
Greenville, Texas 


Drift measurement was next. Initially the 
rig drifted about 600 cycles within 15 min¬ 
utes after a cold start, tlien stabilized to less 
than 100 cycles drift. Three adjustments 
brought the total drift under JOO cycles at 3.8 
me with a little more—up to 200 cycles—at 
band edges, I w'as getting tired of waiting for 
the rig to cool for measurements and the drift 
was so small that it was becoming annoying 
to measure it, so 1 stopped my adjustments. 

So I put the Five on the air barefoot. In 
one 34 minute period at nine on a poor night, 
I worked a KM6 on 15, a KH6, a W7 and a 
KA9 on 20, a W0 in North Dakota on 40, and 
a W5 in Houston on 80. All of the reports 
ran from S9 to 40-over. All commented on 
the excellent quah'ty of the signal. 

The NCX-5 also works on 10 and on cw. 
The keying is heavy and sounded very good 
1 was disappointed to find that I had to lif 
the lid for carrier balance to get a carrier fc 
cw, but the new NCX-5 Mark II Kas elim 
nated this problem with a front panel carri 
insertion control. 
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Up in the air over RTTY? 


By this time, I decided to get scientific. 
First, I checked for otitput on all bands. It 
ran 110 watts or better. Interestingly, the little 
6G]5 output tubes (two in parallel) run very 
stably with over 200 w^atts input for fiv’e or 
ten minutes. Most rigs with 6146*s in the out¬ 
put experience some drift in plate current 
under key-down conditions over similar pe¬ 
riods. Output was unusually uniform from 
band-to-band. Incidentally, “side-band sup¬ 
pression” ran 35 db or more. 

Next I checked the receiver selectivity. It 
ran just about as advertised: 2.8 kc at 6 db, 
with a shape factor of slightly under the ad¬ 
vertised 1.7:1. 

Sensitivity w^as excellent. On cw and ssb 
positions, a one-tenth microvolt signal was 
clearlv audible on all bands. A one-half micro- 
volt signal gave better than 10 db S -f- N/N 
ratio on all bands. The S-meter calibration was 
good, with less variation from and-to-band 
than most sets. 

I had apprehensions about cross modula¬ 
tion and overload in view' of the two rf stages 
in the Five's receiver section. The Five wasn’t 
perfect on this score, but it was better than 
several medium-to-high priced receivers I had 
tested. I gave it extensive tests and found ex¬ 
cellent front-end characteristics. 

AGC on the Five is outstanding. I like it 
better than any other I have ever used on 
ssb or cw. For example, one morning I was 
working tw'o mobiles on 3920. One was three 
miles away, and w-’as pinning the meter. The 
other was over 50 miles a wav, and was run- 
ning S-7 on peaks. The minimum difference in 
signal levels (by signal generator calibration) 
was 44 db. The rf gain was full on, and both 
signals were completely readable without re¬ 
setting the rf gain control. What else can be 
said, other than that the AGC has no snap, 
crackle, pop, or thump? 

The ALC also worked. It appeared to have 
the 10 db compression ratio claimed. I am not 
completely enamored of ALC, because too 
many operators use it as a substitute for 
brains. Once the ALC compression ratio is ex¬ 


ceeded, all sorts of unfortunate things happen. 
The NCX-5 isn’t any smarter here than any 
other transmitter. ALC can also be disadvan¬ 
tageous on cw and am. Fortunately, National 
cleverly disconnects the Five’s ALC on cw. 

As for the VOX—it worked, too. I prefer a 
foot or hand switch, but that applies to all 
rigs, and the NCX-.5 has a very satisfactory 
VOX. 

And the dial—it is superb. I was prepared 
to dislike it because it looked like a counter 
dial, and my experience ha.s been that they 
bind, thump, jump, slip. (They have back¬ 
lash, too.) This one was just a dial that could 
be tuned easily and read better than most 
dials. The dial felt as it should. Tuning rate 
makes stations easy to tune. I put my 200- 
cycle audio band-pass filter behind the Five, 
and could tune in cw stations easily. The 3.5 
me and 28 me ranges tune backwards. The 
dial very cleverly shifts gears and disguises 
this, but the crank still turns backw'ards. Na¬ 
tional is not unique in using “backward tun¬ 
ing” on some bands, but they have done a 
fine job of concealing it with the dial. In fact, 
some users haven’t even noticed this until it 
has been pointed out! 

One thing seems to be missing—a noise lim¬ 
iter. The NCX-5 isn’t unique here either. If 
the Five had belonged to me it would have 
had a Bishop ifnl system, which, while not 
perfect, is better than no limiter at all. The 
Five might be able to use an internal keying 
monitor, too, for us old fashioned types who 
still use some cw. I use an external, rf acti¬ 
vated system, and didn’t miss the internal 
monitor. However, each of these items would 
add to the price tag. 

So, all-in-aU, I like the Five. It has an excel¬ 
lent receiver and transmitter. It generates no 
TVI in this fringe area on Channels 4, 5, 8, or 
II, It works. It does what the book says. That 
dial is a dandy. The vfo is almost unbeliev¬ 
ably good. The gentlemen from Melrose have 
done a fine job en this little box. I still don’t 
know how thev did it for the money. 

. . . W5D^VT 


Get a Down-to-Earth Approach to On-the-Air RTTY, 

-At Converters, Keyers, Accessories, matched to your Tronsmitter, Receiver, Printer, etc. 

'At Free Technical Counsel -At Free Catalog 



TUCK 

ELECTRONICS 


2331 Chestnut St., Camp Hill, Pa. 















































GET BURGHARDT'S SPECIAL 

COMBINATION OFFER ON THIS ONE! 



a ICW SSb LESS THAN YOU THINK- 

station get our deal ■ 


The brilliant new SB'34, SSB 4*band transceiver serves as your receiver and exciter . . . 
the new matching SB2-LA Linear furnishes the big bang! This advanced design power combo 
costs you only 644.50, unquestionably the lowest cost per watt obtainable! But this is only 
part of the value story. SB'34 has a built-in power supply, 117V AC and 12V DC . . . needs 
no separate inverter . . . connects directly to the 12V car battery when you want the added 
pleasure of 4-band mobile transceiver operation. There's just no comparable value! 


SB2-U LINEAR AMPLIFIER . . 249.5 

Husky, heavy-duty, with IKW P.E.P. input capa¬ 
bility on 80-40-20-meters, 750 watts on 15 meters, 
this exceptionally compact amplifier matches SB-34 
in general size and appearance. Operates perfectly 
with SB-34 but can boost the output of any SSB 
exciter to a fuEl KW. AC power supply is built-in. 


SB-34 TRANSCEIVER .... 395.00 

New . . . advanced . . , with important plus per¬ 
formance features! Transistors and diodes replace 
vacuum tubes (except for the 2-6G85's in PA and 
12DQ7 in RF driver)—equipment size is reduced 
greatly—current drain lowered substantially. Ex¬ 
ample: SB-34 draws only 500 ma on receive standby. 


SBE accessories 


SBMe MOUNTING BASE . $12.50 

SB.2VOX VOICE CONTROL ..._ 34.50 

SB-2XC XTAL CALIBRATOR . 24.50 

SB-2MIC MICROPHONE .. 14.50 

$B-2CW CODAPTOR . 39.95 


BOX 37A, WATERTOWN, S.D. PHONE 605-884-5749 



AMERICA'S MOST RELIABLE AMATEUR DEALEh 
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TRANSCEIVER HIT PARADE 



Use our tailor-made 


time payment 

plan. 

DRAKE 


TR 4 Transceiver 

585.00 

AC 3 AC Supply 

79.95 

MS 3 Speoker 

19.95 

DC 3 DC Supply 

129.95 

Mk III 

6,95 

EICO 


EICO 753 Transceiver Kit 

179.95 

EiCO 753 Transceiver Wired 

299.95 

EICO 751 AC supply speaker 


console kit 

79.95 

EICO 751 AC supply speaker 


console kit 

109.95 

EICO 752 DC supply kit 

79.95 

EICO 752 DC supply wired 

109.95 

HALLICRAFTERS 


SR500 Tornodo 

395.00 

P500 AC Supply/speoker 

109,95 

P500 DC Supply 

149.95 

NATIONAL 


NCX 3 Transceiver 

299.00 

NCX 5* Transceiver 

585.00 

NCX 5 Mark 11 Transceiver 

685.00 

NCXA AC supply/speaker 

110.00 

NCXD DC supply 

119.00 

’’Modified, similar to NCX 5 Mark II 

SBE 


SB 34 

395.00 

SB 2LA 

249.50 

SB 2MB 

12.50 

SB 2V0X 

34.50 

SB 2XC 

24.50 

SBE Mike 

14.50 

SWAN 


Swan 350 

395.00 

Swan 512 DC Supply 

145.00 

Swan 117C AC Supply 

85.00 


Write for our Special 
Transceiver Packet 



Hi OM: 

Our amoteur business confinues ot o high level. We ore 
urgently in need of trode ins of this time. There never 
was Q better time thon now to trade for new equipment. 
Please phone or write us today. 

73, Stan Burghardt W0BJV 

PRICE it 


CENTIMEG 432 MC Converter 14-18 IF (new) (Reg. 89.59) $49.00 

CENT I MEG 432 MC Converter 50-54 IF (new) (Reg. 89.50} 49.00 

CENTRAL ELECTRONICS 20A SSB ExcHer 119.00 

CENTRAL ELECTRONICS Deluxe VFO 160-10 39.00 

CLEGG 99'er 6 meter Transceiver 99.00 

COLLINS 30L-1 Linear 375.00 

COLLINS 32V1 Transmitter 139.00 

COLLINS 32V3 Transmitter 229.00 

COLLINS 75A4, 2 filters, matching speaker 495.00 

COLLINS 75S-3 Receiver 449.00 

COLLINS 312-B4 Console 139.00 

COLLINS KWM-2 Transceiver 750.00 

ELMAC PMR-7 Mobile Receiver with supply 69.00 

ELMAC A67 Mobile Transmitter 49.00 

GLOBE CHIEF Deluxe Transmitter 39.03 

GONSET Super 6 Mobile Converter 12.00 

GONSET Twins G66B/G77/DC Supply 139.03 

GONSET GS8-100 SSB Transmitter 199.00 

HALLICRAFTERS MR-150 Mobile Mounting Rack SR-150-new 29.00 

HAMBOARDS Transistor 2 meter Conv. 28-32 IF (new 44.95) 19.00 

HAMMARLUND HQ-170 Receiver 199.00 

HEATH DX-lOO Transmitter 99.00 

HEATH OX-IOOB Transmitter 129.00 

HEATH QF-1 “Q" Multiplier 5.00 

HEATH VF-1 VFO 15.00 

HUNTER BANDIT 20D0A Linear Amplifier 349.00 

JOHNSON ADVENTURER Novice CW Transmitter 29.00 

JOHNSON COURIER Linear 139.00 

JOHNSON RANGER Transmitter 109.00 

JOHNSON VIKING II Transmitter 99.00 

JOHNSON 122 VFO 25.00 

JOHNSON VALIANT I Transmitter 169.00 

KNIGHT T-60 Transmitter 39.00 

KNIGHT V-44 VFO 19.00 

LAKESHORE BANOHOPPER VFO 49.00 

MILLEN 92101 Preamp 20 10 & 6 meter coils 15.00 

MORROW MB-560 Transmitter 49.00 

NATIONAL NCX-5 Demonstrator 495.00 

NATIONAL HRO-500 & Matching Speaker 1095.00 

NATIONAL NCL-2000 Transceiver (demonstrator) 549.00 

NATIONAL HRO-50 Speaker & Calibrator 189.00 

NATIONAL XCU-303 WWV Calibrator for NC-303 10.00 

RME DB-23 Pre-Selector 25.00 

REDLINE 432 MC Deluxe Conv. & Supply 50-54 MC IF (new) 

(Reg. 169.00} 99.00 

SB-34 Demonstrator 349.00 

SWAN 350 & AC Supply Demonstrator 449.00 

SWAN $W 12 DC Supply 69.00 

WEBSTER BANDSPANNER Mobile Antenna 19.00 


k These prices are subject to 10% discount for 

cash and no trade in! 


WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 

Box 37A Wotertown, So, Dok. Phone 605 886-5749 



America’s Most Reliable Amateur Dealer. 
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The Little Bomb 


"A 1000 watt, 5 band linear amplifier 
weighing 7 pounds?” 

Well, it is possible, it has finally been done, 
it goes mobile, and best of all, it costs' only 

$99,95. 

Its the new Heathkit HA-14 "KW Kom- 
pact” linear amplifier. And “kompact” it is— 
12 inches wide, 10 inches deep, 3 inches thick, 
and weighing only 7 pounds! 

Basically, Heath took their SB-200 (cham¬ 
pion of the low cost kilowatts), removed the 
power supply, reduced the metering func¬ 
tions to two, and then shrunk the whole thing 
into a tiny cabinet. 

The power supply comes extra. You can 
get either the HP-24 for 120/240 volt ac op¬ 
eration at $49.95, or (here you go mobile 
fans) the HP-14 for 12 volt, negative ground 
d.c. operation at $89.95. Both supply all volt¬ 
ages for a full, rounded 1000 watts PEP on 
sideband, and, since they are separate, they 
can be conveniently located remotely. 


Bill Siefkin WB6KEH 
410 Audrain Drive 
Glendale, Cofif. 91202 

The HA-14 uses either a pair of TlOOL’s 
or 572-B’s in a parallel, grounded grid, class 
B configuration. It makes no diflFerence which 
tube number you get, because both will per¬ 
form equally well. Driving power needed for 
full rated output is 100 watts. 

There is no blower. Ventilation of the two 
graphite anode power tubes is accomplished 
by natur al convection currents flowing through 
the completely perforated steel cabinet. My 
experience so far has indicated that a blower 
is not necessarv. 

The KW Kompact features a built-in rela¬ 
tive power/SWR meter. It measures relative 
power and SWR of the exciter plus the linear, 
or simply the exciter alone. The meter aids 
greatly in adjusting those sometimes balky 
mobile antennas. The built-in antenna change¬ 
over relay is in a neat little exciter controller 
circuit that makes it easy to switch from higl 

Continued on page 9 
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EICO 753 Tri Band SSB/AM/CW Transceiver. Wired $299.95 

NEW FROM EICO! Finest sideband rig available. High level dynamic ALC. Automatic carrier level 
adjustment on CW & AM. Front panel selected standby, VOX, or PTT. 180 watt's on all modes. Re¬ 
ceiver offset tuning. Frequency range — 3490-401OKC, 6990-7310 KC, 13890-14410 KC, Single¬ 
knob variable ratio band tuning. 

We agree the EICO 753 tri-band transteiver is of the highest calibre. And we back our opinion 
with our well-known guarantee. Since Harvey handles only the best in ham equipment and serv¬ 
ice, offers liberal trade-in allowances, no wonder the world comes to Harvey—Midtown New York's 
leading ham center. Call, write us or come in. Only one block from "Times Square", 





HARVEY RADIO CO., INC. 


OUR 




THi YEAR 


103 WEST 43rd STREET / NEW YORK, N.Y. 10036 / (212) JUdson 2-1500 
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Improve Your 




1 iNTRnr 
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1 111 1HUL 

luuiriu 1 



-$ 12 . 95 - 

POST-PAID USA & CANADA 


QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 

SINCE 1933 


Here are a couple of modifications that will 
make your single band Swan an even better 
rig than it is now. 

One problem that almost every Swan own¬ 
er has run into is frequency modulation of 
the vfo when the supply voltage is low or 
the final isn’t loaded heavily enough. WTien 
going mobile this problem can become quite 
severe. Another associated problem is that in 
mobile operation changes in supply voltage 
are large enough to cause a two to one change 
in resting current. Both of these problems may 
be seen to come from the final amplifier screen 
circuit. 

In the case of the vfo stability, large 
amounts of screen current passing through 
R12 cause the \Tl tube to go out. If the final 
is loaded very heavily this problem can be 
kept to a minimum. The resting current prob¬ 
lem is just due to the fluxation in screen volt¬ 
age. 

The solution to both these problems is to 
regulate the screen voltage of the final and 
not draw the screen current through R12. 
Shown in Fig. 1 is a circuit that will maintain 
a constant 220 volts on the screen of the final 
for supply voltages down to 250 volts. It also 
regulates some elements of V5 and V6 on 
recei\'e at no extra charge. 

Only one wiring change is necessar\' in the 
original circuit of the Swan. The lead from 
the junction of R12 and R13 to the 220 volt 
contact of relav K1 must be disconnected 
at one end. The tubes can easily be mounted 
under the chassis using a small bracket. A 
6AW8 tiiode pentode can be used in this cir- 
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Fig. 1. Screen regulotor supply. 
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Monoband Swan 


emit by connecting the pentode section as a 
triode and using it as tlie series regulator tube. 
The triode section will be the feedback am¬ 
plifier, This change in tul)e will give good re¬ 
sults except that the screen voltage will drop 
about 20 volts on voice peaks. 

Another interesting modification that can be 
made is to arrange for class C operation. Some 
people are interested in mobile CW on their 
vacation and many people still have that plate 
modulator available for plate modulation of 
their mobile rig. The circuit for switchable 
changing to class C operation is shown in 
Fig. 2. 



Fig. 2. Class C modification. 


From Fig. 2 it can be seen that the lead 
from the screen of the final to die relay has 
been removed. It is also necessary to change 
the screen bypass capacitors from .01 to ,001 
for A.\I operation. 

In the class C position the balanced modu¬ 
lator is unbalanced by the top half of the 
, switch. The other half of the switch allows 
the relay to be energized during transmit time. 
The screen now gets its power through a 40K 
dropping resistor. This will cause the screen 
voltage to be about 130 volts. With this screen 
voltage and the same grid bias used in linear 
operation the 6DQ5 is being operated class 
C, There will be about 1 ma of grid current 
but little or no giid current is necessary to 
get good efficient class C operation with this 
tube. In class C operation the final may be 
loaded to 150 ma plate current which will 
give an output of at least three times that 
which may be obtained from inserting car¬ 
rier in linear operation, staying within maxi¬ 
mum dissipation ratings of the tube. 

. . . K6LGW 
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An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter* 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, 51/4" H x n/4"W x 2V4"D, 
with standard fittings, BrighWue meter, 

and detachable, telescoping antenna which ex¬ 
tends to 10 %''.With instructions and schematic. 


QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 


1933 


BRIDGE 


METER 


STRENGTH 


FELD 
























































Jim Kyle K5JKX 
1236 N.E. 44th St. 
Oklahoma City, Okie. 


That Unwanted Sideband 


If you’ve been following our sideband series 
tlus far, you may have noticed by now that 
(unlike most other references to the subject) 
we have not been specifying either single or 
double sideband! 

And, like for most everything that happens 
in these pages, there’s a reason—though it may 
seem a trifle strange. 

The reason is tliis: so far as communication 
is concerned, it makes not the slightest bit of 
difference whether the signal sent through 
the ether has one or two sidebands. Since the 
normal two sidebands are mirror images of 
each other, only one is necessary. However, it’s 
sometimes simpler at the transmitter end to 
send both of ’em along. 

Unfortunately, present-day receiving tech¬ 
niques make it almost impossible to receive a 
double-sideband signal without extreme dis¬ 
tortion. The reason is that the locally supplied 


canier must be in exact phase with the (ab¬ 
sent) original carrier for distortion-free de¬ 
modulation—and this requirement for exact 
phase accuracy means precision impossible to 
attain by conventional techniques. 

One technique exists for demodulating DSB 
signals the right way, making use of the phase 
information contained in the two sidebands 
themselves to correct the local carrier. This 
is the Webb synchronous-reception adapter, 
described originally in CQ some six years ago 
and in shorter form in Stoner’s sideband hand¬ 
book. However, since tw’o audio phase-shift 
networks and something like eight tubes are 
required, the unit has never been very popu¬ 
lar. 

Tlie more popular technique for receiving 
DSB signals is simply to get rid of one of the 
sidebands, thus making a SSB signal out of 
it—and these are relatively easy to demodulate. 




Fig. 1 Selectivity curve of ideal SSB filter Fig. 2 Typical xmtr phosing unit 
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Fig. 3 Typical rcvr phasing unit 

But—and this bears repeating—it makes no 
difference so far as communications are con¬ 
cerned whether this “unwanted” sideband is 
disposed of at the transmitter or at the receiver. 
If it is dumped out at the transmitter, twice 
as much talkpower may be transmitted for the 
same dc power input. On the other hand, if the 
orphan sideband is disposed of in the receiver, 
the recei\dng operator can take his choice as 
to which is the “orphan,” which is sometimes 
a help in the case of QRM on just one of the 
sidebands. 

The selectable-sideband feature, though, is 
more theoretical than practical, and will be so 
long as the present convention of using lower 
sideband on 75 and 40 and upper sideband on 
the higher bands is followed! 

Anyhow, since the techniques for getting 
rid of the poor orphan little critter are the 
same whether employed in the transmitter or 
in the receiver, it only makes sense to examine 
them one time and one time only. Let’s go: 

Basically, we liave our choice of tliree meth¬ 
ods of getting rid of that unwanted sideband. 


o-iaso CPS 



Fig, 4 Block diagram of third method 

These are the “filter” method, the “phasing” 
method, and (logically enough) the “third 
method.” If we examine them in order, we'll 
find out just how logical that last name above 
really is! 

The filter method is simplicity itself. We 
simply squeeze the DSB signal through a 
filter which is wide enough to let one sideband 
through but not wide enough for two. If the 
DSB signal is posiHoned properly in relation 
to the filter passband, one of the sidebands 
will be shaved off neatly while the other goes 
on through to be used. 

But the simplicity of the filter method, in 
theory, is more than a bit deceiving when it 
comes to putting it in practice. The width of 
the DSB signal (assuming proper speech proc¬ 
essing to limit audio bandwidth) will be in 
the neighborhood of 6 kc. The width of the 
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Fig. 5 Collins 32S1 filter circuit 
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Fig. 6 Collins 75S3 filter circuit 


filter passband, tlien, should not be over 3 kc. 
To get just-acceptable perfonnance, the un¬ 
wanted sideband sliould be attenuated at 
least 30 db—which means that we must have a 
filter which passes a 3-kc band witli no attenua¬ 
tion, and at the same time rejects an immedi¬ 
ately adjacent 3-kc band by 30 db! 

The passband of such a filter would look 
something like Fig. 1—if we could get one. Un¬ 
fortunately, we can’t. We can get a reasonably 
(and usably) close approximation by using 
high-Q LC circuits at 17 to 20 kc, or by using 
crystal lattices at frequencies as high as 9 
Me. One of the more pojpular approaches to 
the filter situation is by use of a Collins 
mechanical filter at 455 kc. Obviously, the 
filter approach is going to require some 
frequency conversion to be useful, and so it 
appears to be a preferred approach for a re¬ 
ceiver but not necessarily so good in a trans¬ 
mitter. Howev'er, other considerations enter 
into the picture and we find that many per¬ 
sons hold the belief that a filter approach out- 
perfomis the equally popular phasing method. 

To sum up at tliis point, the filter approach 
is somewhat like a razor, shaving off tlie sides 
of the signal band so that just one sideband 
gets through. In theory it’s simple, but in 
practice the extremely rapid rate of change 
required between passband and stopband 
makes the problem difficult. In spite of this, 
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Fig. 7 Vester HF xtol filter 


a number of highly successful filter designs 
are available. 

How about the phasing method? 

This approach is considerably more sophis¬ 
ticated in its concept, in that we make the 
unwanted sideband simply cancel itself out! 
To see how this can happen, take a look at 

Fig. 2. 

This illustration shows how phasing can l)e 
employed in a transmitter. All phases men¬ 
tioned, incidentally, are with reference to the 
pha.se of the “carrier oscillator’’—without such 
a reference, the explanation can get too con¬ 
fusing to ever be comprehensible! It’s bad 
enough, even with a reference! 

First let’s look at audio coming through 
the upper channel. The .sidebands will have 
phase determined primarily by that of the 
carrier oscillator, so we can say that the en¬ 
tire output of balanced modulator I is in “zero- 
phase,” or III phase with the reference. 

Howe\'er, the carrier supplied to balanced 
modulator II is shifted 90 degrees. In addition, 
the audio supplied to BMII is also shifted 90 
degrees. These two 90-degree shifts of phase 
effectively cancel each other out so far as the 
upper sideband coming from BMII is con¬ 
cerned, leavmg it at 0-degree phase. However, 
the phase shifts add for the lower sidebanti, 
making it 180 degrees out of phase. 

If, now, we add the outputs of the two 
balanced modulators together (say, in a com¬ 
mon tank circuit) the lower-sideband com¬ 
ponents will cancel each other out since they 
are 180 degrees out of phase. The upper-side¬ 
band cximponents, on the otlier hand, being 
in-phase will reinforce each other. We don’t 
worry about tlie carrier components, since they 
fail to survive the balanced modulators! 

By ciianging the pliase of the audio fell to 
either (but not both!) of the balanced modu¬ 
lators by 180 degrees, we can switch the ac 
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to low power in an instant, (and vice-versa) 

Construction of the HA-14 couldn’t have 
been simpler. All of the parts are top quality, 
made in U.S.A, types. Assembly time from 
parts to power was just 8 hours. 

The instructions were great. Details are 
given on how to hook the linear up to nearly 
any exciter. The manual even giv^es modifica¬ 
tion procedures to provide an ALC input for 
the Heathkit Model HW-12, 22, and 32 single¬ 
banders. 

After you have finished soldering, there is 
one resistance check to make on the filament 
line. Then you’re ready for the preliminary 
smoke test. This consists of several bias and 
filament voltage measurements. The high volt¬ 
age is left disconnected, and no measurements 
are made on it. 

The KW Kompact is very easy to operate. 
There are 5 controls in addition to the meter 
on the front panel—tune, band select, meter 
sensitivity, meter function, and on-off. With 
the linear turned ofi^ and switched to the band 
being used, you tune your exciter for 100 
watts output. Then switch the linear “on” and 
rotate the “tune” control for maximum output 
as shown on the meter. Heath recommends 
that you work into an SWR of 2:1 or less. I 
have found that you start having difficulty in 
loading if you try to use an antenna with an 
SWR of 2:1 or over. 

The HA-14 needed little adjustment when 
moving from the high to the low portion of 
the band. 

With rny little HW^-32 and the KW’ Kom¬ 
pact, I acquired new' “prestige” on the air- 
w’aves. I can now talk to VK’s and ZL s with 
5-8 signals with just a trap vertical. 

With only four connections to make, it is 
easy to transfer the HA-14 from the shack to 
the car. It’s hard to explain the feeling you 
get when you have 1000 watts in your mobile. 
That extra power sure helps cut through tlie 
QR.M. And does it ever suiprise a lot of hams 
w'hen they see their S-meter peaking a-way 
up there—from a mobile!! 

I used the W^ebster Top Sider antenna and 
their gallon coils with very good results. It’s 
a good idea to keep people away from your 
mobile antenna while transmitting with tlie 
HA-14. Someone could get quite a surprise if 
they get hooked up with it as vou call CQ- 
DX. 

I put a sign on the back bumper reading 
"CAUTION-1000 watts.” You’d be surprised 
how it kept people from following me too 
elo.sely on the freeway!! 

Heathkit’s HA-14 KW Kompact is a real 
''ewel—and, strictly state of the art. 

. . . W^B6KEH 
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THIS REPRESENTS THE PERFORIVIANCE 
OF SELECTRONIX FILTERS. 

WE ADMIT that our photography will never set in 
dustrial standards, but our filters already hove, 


The heavily overcrowded bonds with which today's 
amateur is confronted has brought about the devel¬ 
opment of two highly specialized audio filters by 
Seiectronix Company, They ore the CLF-401 for CW 
and the SLF-401 for SSB, The charocteristics of these 
filters have set new industrial standords in several 
respects: 


They have cut-off skirts from six to sixty db, 
in less than 200 cps. 

The bandwidth of the CLF-40} is 150 cps, and 
1.5 kc for the SLF-401—optimum under ORM 
conditions. 

They connect directly to the speaker or phone 
line of any receiver or transceiver and hove on 
insertion loss of less than 3 db. 

Both filters may be eliminated from the circuit 
by means of an In-Out switch on the front 
ponet. 


Within ten days after the purchose of any Seiec¬ 
tronix product, you may return it via parcel post and 
receive a full refund of the purchase price. This offer 
enobles you to trv our filters with complete confi¬ 
dence. 

We hope vou will enjoy the absolute ultimate in se¬ 
lectivity devices the next time QRM annoys you. 

CLF-401 .$39.50 

SLF-401 .$39.50 

Add S2.00 tor postage and handling. 

Write for more informotion or order direct. 

SELECTRONIX COMPANY 

1951 Selby Avenue, Los Angeles, California 
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Fig. 8 Healey anti-spur HF xtal filter 


tion s_q, tliat tlie upper sideband cancels out 
and the lower gets through. This leads to a 
simple DPDT reversing switch, to select side¬ 
band! 

How can tliis be applied to receivers? All 
we need do is to move things around a little 
as shown in Fig. 3. Now the phase-shift net¬ 
work for audio comes betw'een the demodu¬ 
lators and the summing circuit, but that s the 
only major change. Operation is exactly the 
same; in elFect, the signal is sliced in half 
precisely at the frequency of the carrier os¬ 
cillator and everything on one side is rejected 
while everything on the other side passes 
through. 

The major advantages of a phasing ap¬ 
proach are tlie elimination of the require¬ 
ment for rapid change of discrimination in a 
narrow frequency interval (which made filters 
so difficult in practice) and the ability to 
generate the SSB signal at any frequency de¬ 
sired rather than being limited by filter char¬ 
acteristics. Disadvantages are more critical ad¬ 
justment requirements, and (in the past) 
expense of the audio phase-sliift networks. 
However, present networks cost less than $5. 

So what about the “tliird method”? 

This is a technique which combines prin¬ 


ciples of both filters and phasing, but comes 
up with a result different from either. It was 
gone into in some detail in the September, 
1957, issue of QST, but almost nothing has 
been mentioned about it since, although one 
commercial firm marketed a "third-method” 
unit for a time. 

Basically, in this method, audio is limited 
to tlie 300-3000 cycle band and is applied to 
a pair of balanced modulators. (As shown 
in Fig. 4.) The first carrier is at 1650 cps, and 
is shifted -i-45 degrees for one bal-mod and 
—45 degrees for the other. Outputs of the 
two bal-mods go to sharp cutoff low-pass 
filters with 1350-cps cutoff frequencies. Thus 
the outputs of these filters consist of 0 to 1350 
cps, DSB signals, in which corresponding side¬ 
bands are 90 degrees out of phase with each 
other. 

Each of these signals is applied to another 
balanced modulator. Second carrier is at any 
convenient output frequency, and like the 
first carrier is shifted plus and minus 45 de¬ 
grees. 

The outputs of these bal-mods, then, con¬ 
sist of the sidebands of the second carrier, with 
phase relationships such that upper side¬ 
bands reinforce while lower sidebands cancel 
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Fig. 9 Partial schematic of Vaster transceiver 
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Fig. 10 Block diagram of Vester transceiver 


out. In addition, half the spectrum is con¬ 
tributed by one channel while the other half 
comes from the other channel. And finally, 
any imwanted sideband appears inverted, 
right on top of the desired signal, instead of 
out to the sidel 

Let^s take a closer look to add to the con¬ 
fusion—but if you really want to do anything 
with this system, go back to the original QST 
article by WlPNBl—and try to see how this 
inversion works. 

The first carrier, being in the middle of the 
audio range, splits the signal rather rudely. It 
produces one “folded” sideband where you 
would expect a ‘lower” sideband, since the 
“difference” frequency between 3000 cps and 
1650 cps is 1350 cps. The low-pass filters 
cutting off at 1350 cycles eliminate all the 
upper-sideband output of the first balanced 
modulators, leaving us with a pair of folded 
sidebands that reach from 1350 cps down to 
dc and back up to 1350. The “folding” around 
dc introduces a phase reversal of 180 degrees. 

Now, when we modulate the second carrier 
with these folded sidebands, we find that we 
have in the output two perfectly good single¬ 
sideband signals superimposed on each other. 
The second carrier replaces the dc point as the 
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Fig. 11 455 kc xtal filter circuit 


“folding point,” and the upper-lower sideband 
phase relationship combines with the 180- 
degree reversal introduced by the folding. 
From this point on, it’s just like a straight 
phasing unit. 

Apparent advantages of the third method 
are the complete elimination of any require¬ 
ment for audio phase shifting, togetlier with 
elimination of bandpass filters. Two spot-fre¬ 
quency phase shift networks are required, but 
these pose no problems. One sharp cutoff fil¬ 
ter is needed, but this is easy enough at 
tlie frequency involved. 

In addition, any drift of circuit adjustments 
will result only in degradation of the signal 
channel; it will not put unwanted spurious 
signals on other (even adjacent) channels. 

Disadvantages include possibility of disturb¬ 
ing whine from the first canier if any drift 
at all occurs, and quite a few more adjust¬ 
ments than either of tlie otlier systems. It is 
not certain whether tliis approach can be ap¬ 
plied to a receiver as well as to a bansmitter, 
either. 

Some Detailed Examinations 

At this point, we’ve taken general looks at 
tlie three ways of disposing of that unwanted 
sideband. Let’s take a little more detailed view 
of the practical applications of these methods, 
to see what they entail. We might as well 
start with tlie general class of filters, to keep 
the same order as in our preliminary looks. 

Most popular filter arrangement these days, 
it seems, revolves around Collins’ little gem, 
the mechanical filter. Or, to give it its proper 
name, the magnetostrictive mechanical-reso¬ 
nance filter. 

This filter (actually, tliere are many different 
models, but those most popular for ham use 
have similar characteristics) requires low-im- 
pedance feed, and has between 2 and 16 db 
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Fig. 12 Block diagram of GE SSB Jr. 


of insertion loss in the passband according to 
Collins’ handbook on SSB. Typical shape 
factor (ratio of bandwidth at 6 db down to 
that at 60 db down) is 2.2, tlie closest ap¬ 
proach to the ideal 1.0 factor yet realized to 
date. 

A typical circuit for use of this filter (taken 
from the Collins 32S-1) appears in Fig. 5. 
Note that in this case the filter is used between 
two if stages, rather than directly at the output 
of a balanced modulator. 

A receiver circuit using the mechanical fil¬ 
ter (from the 75S-1) is .shown in Fig. 6. Filter¬ 
switching circuitr\' has been omitted from this 
schematic. 

Though the mechanical filter is rightly pop¬ 
ular, it has some disadvantages as well as ad¬ 
vantages. Largest of the problems is the rela¬ 
tively low frequency at which it operates, 
making necessary several more frequency-con¬ 
version stages. 

Recent developments in high-frequency crys¬ 
tal lattice filters have made it possible to apply 
the filter approach at frequencies as high as 
9 x\Ic (the McCoy crystal filter is a typical 
commercial version), eliminating one set of 
conversion stages. 

One of the pioneers of tills approach was 
Benjamin H, Vester, W3TLN, whose article 
on “Surplus-Crystal High-Frequency Filters” in 
the January, 1959, QST stirred a storm of 


toroid-winding and experimentation. The ex¬ 
tremely simple circuit he came up with is 
shown in Fig. 7. Resistance values R1 and R2 
are critical; R1 is the apparent source im¬ 
pedance and should be as low as possible. 
Cathode-follower feed is ideal. R2 should be as 
high a resistance as will allow a smooth- 
topped passband; typical values are from 1000 
to 4700 ohms. LI is a bifilar-wound toroid, 
and vou’Il hav^e to wind it vourself. Perform- 
ance of this circuit was measured bv Vester, 
who reported a shape factor of 2.0, with 
6-db bandwidth of 2 kc and 60-db spread of 
4 kc. 

Some 18 months later, D. J. Healey, W3HEC, 
pointed out a possible shortcoming of the 
Vester circuit. If the crystals have spurious 
responses, they may allow spurious signals 
through the filter. He offered an alternative 
circuit, shown in Fig. 8. Shape factor of 
this one (measured at 30 db down instead 
of 60, so not comparable to the other fig¬ 
ures) is 1.44, while bandwidth is just under 
3 kc. Complete details of this one appeared in 
tlie October, 1960, issue of QST, with up¬ 
dating in the January, 1961 issue. 

One of the more interesting applications 
of these high-frequency filters has been in the 
construction of transceivers. One of the first 
described was Vester’s, wliich appeared orig¬ 
inally in the June, 1959, QST and has since 
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Fig. 13 SB-10 rf psn circuit details 
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Fig. M Linear phasing unit arrangement 
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YOU GET FULL FREQUENCY COVERAGE ON ALL AMATEUR BANDS 


10 THRU 80 METERS, BUT THAT’S 

Soltd state VFO • Automatic transmit/receive 
switching on CW • CW sidefone oscillator 
built-in • VOX or PTT on AM • Upper & Lower 
sideband on all bands • Separate received 
s-meter & transmitter plate ammeter • 300 
watts PEP input on SSB • Plus many more, 

$585.00 


ONLY THE BEGINNING. 



AND THE BEST PLACE TO CHECK ONE OUT . . . HENRY RADIO, OF COURSE. NO ONE 
ELSE HAS THE KNOWLEDGE, INVENTORY AND DESIRE TO PLEASE THAT WE HAVE. FOR 
COMPLETE INFORMATION ON THIS OR ANY OTHER SHORT WAVE EQUIPMENT PLEASE 
PHONE, WRITE OR COME IN"”' 


TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRV) 


6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE. IF 
PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS ♦ Nearly all makes & models. 
15 day trial. 90 day Warranty. 90 day trade back on NEW apparatus. Write for bulletin. 



CALL DIRECT . . . USE AREA CODE 

Butler 1, Missouri 816 679-3127 

11240 W. Olympic, Los Angeles, Calif. 213 477-6701 
931 N. Euclid, Anaheim, Calif. 714 772-9200 
431 E. Green St., Pasadena, Calif. 213 684-0861 
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895 
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"Worlds Largest Distributors of Short Wave Receivers" 
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Fig, 1 5 Little Feller audio phosing network 


been reprinted in recent editions of the ARRL 
Mobile Manual. The filter, if amplifier, bal¬ 
anced modulator output, and receiving mixer 
output circuits are shown in Fig. 9, while Fig. 
10 is a simplified block diagram of the rig 
showing how the changeover from “transmit” 
to “receive” is accomplished by merely switch¬ 
ing B -F from one set of tubes to another 
without disturbing signal-carrying connections 
except at one point. 

Bridge and lattice crystal filters work as well 
at 455 kc as they do in the 9-Mc region, and 
existing sideband handbooks give ample in¬ 
formation on the design and construction of 
such units. Like their higher-frequency broth¬ 
ers, these are medium-impedance devices, and 
passband shape may be most easily adjusted 
by varying the output load resistance. A typ¬ 
ical circuit is shown in Fig. 11. This may be 


applied to either a transmitter or a receiver 
by substituting the proper circuit in the block 
marked “mixer.” 

Older texts on SSB devote considerable 
space to LC filter circuits operating at 50 kc 
and lower frequencies. These, for all practical 
purposes, are obsolete today. The sole excep¬ 
tion is in the “third method” where sharp 
cutoff low-pass filters to eliminate everything 

above 1350 cps are required. 

So, having looked more closely at filter cir¬ 
cuits, let’s tmn our attention now to the phas¬ 
ing approach. 

Thou^i a phasing unit can operate at any 
rf frequency, it’s been customary (since Wes 
Schiun, W9DYV, chose to use it in liis pio¬ 
neering CE-lOA exciter) to use a 9.0 Me 
carrier. This can then be mixed with a 5-Mc 
vfo to get either 4-Mc LSB or 14-Mc USB, 
without switching. 

But the first popular phasing exciter did not 
use 9 Me. It was the “SSB, Jr.” devised by 
Don Norgaard, W2KUJ, for G-E Ham News, 
and it operated at any chosen spot frequency 
in the 75-meter band. 

Tliis little 3-tube unit followed tire same 
basic principles explained earlier j its block 
diagram appears in Fig. 12. Power output 
was some 2 watts. Any frequency change 
necessitated realignment of the rf phase-shift 
network. 
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Fig. 17 Block diogrom of circuir of Fig, 16 identifying component functions 


The same basic circuit was adopted by 
W9DYV for the lOA exciter. He moved the 
operating frequency to 9 Me and added a 
mixer, thus eliminating the need for realign¬ 
ment with eveiy QSY, He also added a number 
of operating conveniences such as VOX—but 
those are apart from this discussion. 

Tlie next change of any significance in phas¬ 
ing exciters was introduction of Heath’s SB-10 
transmitter adapter, designed to accept the 
rf driver output of a standard AM transmitter 
and to convert it to SSB at operating fre¬ 
quency. The SSB signal is then returned to 
the original transmitter, where the final is l e- 
adjusted to act as a linear amplifier. 

The necessity for realignment of phase- 
shifting components with each frequency 
cliange is avoided by use of a broad-band 
passive rf phase-shift network, and switching 
a different such network into the circuit for 
every band covered. This part of the circuit, 
together with inputs to the balanced modula¬ 
tors, is shown in Fig. 13. 

An interesting variant of the phasing type 
of exciter, especially suited for use at VHF, is 
the linear-phasing unit. This has not been 
fully described in print before, but most of the 
work on it has been done by a New York 
group. The rf phase shift is obtained by vary¬ 
ing length of feedhnes to the pairs of balanced 
modulators. For any frequency at which the 
two feedlines differ in length by 90 degrees, 
phase shift will be correct. As 90 degrees is 
a wavelength, one line should be 12 inches 
longer than the other for operation on 144 
Me. At 50 Me, the length difference would be 
3 feet 4 inches. This line can be coiled up 
leatly and tucked out of the way, 

A typical linear-phasing unit is shown sche- 
iatically in Fig. 14. Although this unit is for 


50-Mc use, it can be used equally well at 
frequencies up through 432 Me by scaling 
line lengtli appropriately. 

A super-simplified phasing unit, especially 
for 50-Mc use, was described about a year 
ago by W5BCS and W50RH who dubbed the 
entire unit “The Little Feller." Built around 
ZLlAAX’s three-compartment audio phase shift 
network, together with a passive bridge rf 
network a la SB-10, the unit offered some 15 
db suppression of the unwanted sideband pro¬ 
vided a carbon mike with low response to 
higher frequencies was used. The phase shift 
network used in this rig appears in Fig. 15. 

As we saw earlier, any phasing transmitting 
unit can be changed over to function as a 
receiving unit by simply moving the audio 
phase-shift network’s location in the system. 
The original such unit was the General Electric 
YS-1 designed by Norgaard and described in 
QST in July, 1948. This unit was later 
simplified and described in G-E Ham News 
as the Signal Slicer, and in this version won im¬ 
mediate popularity. The schematic of the sim¬ 
plified unit appears in Fig. 16, while Fig. 
17 shows a block diagram of the same unit 
to show which components perform what func¬ 
tions. This will allow you to substitute other 
building blocks, if you so desire, such as (for 
instance) the simplified audio phase-shift net¬ 
work of Fig, 15 instead of the specified 
commercial PSN. 

Note that both the phasing and filter exciters 
described here provide only minute amounts 
of power. Most of them can perform nicely 
when connected directly to an antenna—but 
none of them will be rock-crushers used bare¬ 
foot. How to get more power? Hook in a 
linear—and that’s the subject of the next in- 
stallmentl 
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DC Transformers 


Since the very early days of radio tliere 
has been a demand for equipment to trans¬ 
form an available source of dc power to a 
different voltage level. In the past, rolab'ng 
machinery was used almost exclusively for this 
purpose. The vibrator has taken first place for 
low power applications in more recent times. 
The vibrator by nature has a relativ^ely low 
rebability, and the sparking contacts make it 
a first class noise generator. The amount of 
power which can be obtained from a low- 
voltage source is limited because of the need 
for laige contacts to switch the high currents 
involved. The mass of the contacts limits the 
frequency to fairly low values and, hence, the 
power transformer which perforins the actual 
voltage changing is comparable in size to 60 
cycle power transformers. Efficiency is not 
high, especially at light loads, because a fair 
proportion of the input power is used just 
to move the vibrator contacts. 

With the advent of semiconductor devices, 
it has become possible to build dc-to-dc con¬ 
verters which are simple, reliable and efficient. 



FIG. I 

Tj - SW^ CLOSES 
TO T - SMALL COMPARED 
TO TIME CONSTANT 


They can be made to operate at input voltages 
of from one to fifty or more volts and there 
is essentially no bmit on the output voltage. 
Power outputs can range from milliwatts up 
to a kilowatt or more. Overall efficiency and 
overall physical size including output filters are 
comparable to 60 cycle power transformers 
alone. Hence, the title of tliis article, “DC 
Transformers.” 

Applications 

Numerous articles have been written on dc- 
to-dc converters suitable for siqjplying power 
at voltages of several hundred volts for the 
plate supply to mobile vacuum tube receivers 
and transmitters. There is an equally impor¬ 
tant appbcation in power supplies for portable 
and nu>bile transistorized equipment. Transis¬ 
tor rf output stages can now be built to give 
power outputs up to 50 watts or more. In or¬ 
der to achieve these power leveks, collector 
supplies of 25 to 50 volts are needed. Con¬ 
verters operating from 12 volt batteries can 
be used in mobile installations for supplying 
collector voltages of this magnitude. In hand¬ 
held portable transceivers a battery supply of 
3 to 6 volts can operate the receiver and 
modulator stages very nicely. However, volt¬ 
ages of 15 to 20 are desirable for the rf output 
stage especially at power levels of a watt or 
more. Since battery costs are roughly propor¬ 
tional to the number of cells, a 3 to 6 volt 
battery is considerably more economical than 
a 15 to 20 volt irattery. A converter can be 
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SUBMINIATURE 

RELAYS 9 


3-TRANSlSTOR 

n AMPLIFIER 

Only 3"x2"x3V'C0tf flfl 


O WORTH OF 

# Transistors 

• HpctHiers 

* fJontlensers 

• Knob.'s, Colls 
« Itoslstors 

m t>i<jflos, etc* 
AlitJ 25C for 
ItancM tng* 


Actual Size 


PARTS by 
POUND 

500-1000 pcs. 

Worth $85, NOW »er pound 


05 WATT 

SILICON MESA 
POWER TRANSISTOR 

2N656 4 C i 

2N548 - ^ 

NpN For ■ 


BOTH 

GIFT 

PAKS 

FREE 

WITH 

$10 

ORDERS 


variety 


CHOOSE 

ANY 


ONE POUND Disc Condensers 


fa°£^Ss dollar poly PAKS 

□ 3 TRANSISTOR AUDIO AMP,. tiny, wired 

□ MAGNETIC REED SWITCH, glass sealed..$i 

□ 40 WORLD'S SMALLEST COND., to .05mf . . . . J1 

□ 4 TRANSISTOR TRANSFORMERS, asst, worth $25 $1 

□ FILAMENT TRANSFORMER, 117 to C.3vct, 3A $1 

O $25 RELAY SURPRISE, sealed, tiny types..Jl 

□ INFRA-RED DETECTORS, with leads ,$i 

□ $25 SURPRISE PAK: transistorijp. reet, diodes, etc, $1 
n 30 CORNING "LOW NOISE", resistors, asst. . .$1 

□ 60 TUBULAR CONDENSERS, to ♦5mf, to iKvj asst $1 


^aTOs dollar poly PAKS 

□ "MICRO-T" transistor, like TMT-l 613. $T 

□ 4 2N3S TRANSISTORS, npn. by Sylvania, T022 .$1 

□ 4 "MICRO” TRANSISTORS, 2N131's, rf $1 

□ 4 CK721 TRANSISTORS, pop, aluininam case . .$1 

□ 85 WATT 2N424 PLANAR, silicon, TO-53 npti,,51 

□ 85 WATT 2N1212 PLANAR, drift, lOmc, npn .,.,$1 

□ 1 CONTROLLED SCR SWITCH, Transitron, TOl8,$J 

□ 2MAMP10d0H-olt, RECTIFIERS, axial.leads. $1 

□ 2 2N721 PNP PLANAR, 2W. 75.MC, TO-18 . . , .$1 

□ 3 2N735 NPN MESA, oOO.MtV, 135.MC. TO-IS .$1 

□ 2- CLAIREX PHOTO ELECTRIC CELL, CL607 .. ..$1 

□ 2 SOOMC TRANS’TRS, 2N*9f. l, mesas, pnp, T018 $1 

□ 10 "PIN HEAD" TRANSISTORS, ‘f, if. no test.$T 

□ 4 2N43 OUTPUT TRANSISTORS, by GE, pnp, T05 $1 

□ 4 2N333 NPN SILICON transistors, by GE. T05 $1 
Q 8( 2-6Amp RECT's, studs, silieon, ."iO to -lOOV' .$1 

□ 10 1000 MC.1N2S1 GERMANIUM DIODES ■...$! 

□ 5 30MC TRANSISTORS, like 2N247. Sylvania . .$1 

□ 4, —2Nl 55 TRANSISTORS, or equals, TO3 .cases $1 

□ 2—800 MC, 2N709 NPN Silicon planar TO IG . 

□ 3 2N711 300MW. 300 MC, PNP MESA, TOI8 . .$1 

made by SylvM|a $1 


GERMANIUM AND 
SILICON GLASS 


lOO’s SOLn AT 4 ;e 5 

TRANSISTORS 


POWER, RF, IF, 
AUDIO, SWITCHING 

no test 


□ 15 lAMP 200V epo*y rectifiers 


60 TUBE SOCKETS, receptacles, plugs, audio, etc. $1 
30 POWER RESISTORS, 5 to'soW. to 2 4 Kohms.$l 
50 MICA CONDENSERS, to .Imf,* silvers too! . . $1 
10 VOLUME CONTROLS, to 1 meg, switch too! .$1 
10“ ELECTROLYTICS, to SOOmf, asstFP & tubulars$l 
50 RADIO & TV KNOBS, asstd. colors & styles . $1 
10 TRANSISTOR ELECTROLYTICS: lOmf to 5 00mf$l 
SO COILS i CHOKES, if. rf, ant, oac, & more . -51 
35 TWO WATTERS, asst met; A.B„ 5 % too! . . . $1 
75 HALF WATTERS, asst incl: A.B., .<5 9c> too! . . $1 
60 Hl-Q RESISTORS, Ve, J,2W, l^Te &5 % values$1 
10 PHONO PLUG & JACK SITS, tuners, amps . •$i 
50 TERMINAISTRIPS, 1 to 8 solder lug tj-pes . . $1 
30 "YELLOW" MYLAR CONDENSERS, asstd val $1 
60 CERAMIC CONDENSERS, discs, noo's; to .05 $1 
3 GEIGER COUNTER DETECTOR, tubes, as.sorted $1 


2 Q similar to 

Fairchild 2 N 9 la 


Silicon Epitaxial 
Planar 


□ ZENER REFERENCES 


1N423. R-volt, silicon .$1 

5 "TEXAS” 750 MA 400V RECTIFIERS,leads $1 

6 2N408 TRANSISTORS, TOl, pnp, driver.$1 

2 2N7T8 NPN SILICON PLANARS, by Fairchild .$] 

4 2N219 TRANSISTORS, rrtixer-conv, T022 ... 

10 MICROOIODE STA8ISTORS, epoxy, silicon . ,$1 
2 2N706 500MW, 300MC NPN PLANAR, T04 6 .V 
10 POPULARCK722.TRANSISTORS, pnp, no test $1 

5 2N107 TRANS’TRS, by GE, pnp. pop. audio pak $1 
10 PNP SWITCHING TRANSISTORS,^ 2Nl30.5,T0o $1 
JO NPN SWITCHING TRANSISTORS, 2N3.3*8. 440 $1 
15 PNP TRANSISTORS, CK722,2N35.107 «« test $I 
15 NPN TRANSISTORS. 2X35. 170. 4-10. no te.st SI 


L® TRANSITRON 


I 40-WATT 

i) SILICON NPN MESA Frequency 
^ TRANSISTORS (Me) 

2N 1647*50 


>UU MC 

POWER TRANSISTORS 

dissl V I GAIN ONLY 


□ NPN 


I □ 6 AMP idOOV RECTIFIER STUD 


CDlt..OKMiE; 1310 


DISS 

V 

GAIN 

Want 

o2SC 
•- 1« 

V 


B 

’'ce 

•’FE 

m3 

3 

(12 

' 30-120 

; 1000 
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Fig. 2, 

Cl—500 MFD 50 volt electrolytic 

CR1-CR2-CR3-CR4 —1N1219 Silicon recti¬ 
fiers 

Q 1 -Q 2 —Motorola 2N15'44 

Ri—3,3 n for 6 volt input, 6.8 fl for 12 
volt input. Both V 2 watt 

Ri.—390 fi for 6 volt input, 820 n for 12 
volt input. Both '/i watt 

R. 1 —3300 12 for 25 volt output, 6800 12 tor 
50 volt output. Both 1 wott 

used to step up the battery voltage to 15 to 20 
volts for the rf amplifier. 

A third use for dc-to-dc com'erters is to 
provide opposite polarity voltages. Two volt¬ 
age sources of opposite polarity are often 
desirable in transistor equipment but use of 
two separate batteries is inconvenient and 
uneconomical. Since the input and output 
of dc-to-dc converters can be completely iso¬ 
lated, they can be used to provide an opposite 
polai ily source from a single batteiy. 

Operating Principles 

Before proceeding to a description of spe¬ 
cific converter designs, it may be well to dis¬ 
cuss some of the basic operating principles in¬ 
volved, Fig. 1(A) shows an iron core trans¬ 
former, a battery and a switch. When tlie 
switch is closed, essentially the full battery 
voltage appears across the transformer pri¬ 
mary. Because of the inductance of the pri¬ 
mary, the current begins to increase at an 
essentially linear rate. This increase continues 
(not necessarily linearly) until the core either 
saturates or until the current is limited at some 
point below the saturation level by the coil 
resistance. During the time that the current is 
changing, a voltage is generated in the sec¬ 
ondary. This voltage is constant during the 
time that the current is changing at a con¬ 
stant rate. Fig. 1(B) shows the current and 
voltage waveforms. If the battery polarity is 
reversed periodically at a rate such that steady 
state conditions are not reached between re- 





FiG- 3 

Cl—100 MFD, 50 volt miniature electro¬ 
lytic capacitor 

CRi-CRa-CRs-CR* —1N645 miniature silicon 
diodes 

Qi-Qi—RCA 2N1 183 Tronsistors 

R,—^22 £2 for 3 volt input, 47 12 for 6 volt 
input, 270 U for 12 volt input. All lA w. 

R-—390 12 for 6 volt input, 1800 n for 6 
volt input, 6,800 £2 for 12 volt input. All 
Va w, 

R 3—8200 12, lA wott 

versals, then a square wave of voltage is gen¬ 
erated in the secondary. This polarity rever¬ 
sal is the function performed by the vibrator 
in a vibrator converter. In order to substitute 
transistors for the vibrator, the circuit of Fig. 
2 is used. The primary is now divided into 
two sections by a center-tap and a third wind¬ 
ing is added to provide drive voltage for the 
transistors. The symbol for the tiansformer 
core indicates that it is made of a material 
having a square hysteresis loop. In other 
words, it changes rapidly from the unsaturat¬ 
ed to the saturated condition v'hen the core 
flux reaches a specific level. 

The transistors in this circuit operate as 
switches and here lies the explanation for the 
large power handling capability of even rel¬ 
atively small transistors. When the base is 
heavily forw'ard biased, (base negative with 



Fig, 4, Interior of dc tromformer. 
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Fig. 5. 


respect to emitter for PNP transistors) the 
transistor is switched on and the voltage be¬ 
tween the emitter and collector is about 0.25 
volts. In this condition, the collector dissipa¬ 
tion is low (0.25 X le) even though Ip (col¬ 
lector current) may be quite large. When the 
base is reverse biased, the transistor is switched 
off and the collector current is essentially zero. 
It i.s only during the transition period between 
on and off and vice versa that the dissipation 
is significant. If transistors are selected with 
frequency cutoff values ten or more times the 
maximum converter operating frequency, the 
transition time is small compared to the on 
and off times and the total dissipation is low. 
For this reason transistors used in converters 
can handle about ten times their normal Class 
A power rating. They must, however, have 
collector current ratings equal to or greater 
than the maximum input current. The current 
rating is the limiting condition for convert¬ 
ers designed for very low input voltages. 

The operation of the circuit of Fig. 2 is 
quite easy to visualize. When power is ap¬ 
plied, resistor R 2 supplies a small initial for¬ 
ward bias to the bases of Qi and Qo. This 
causes them to draw collector current through 
the primary windings of Tj. Small differences 
in 0 i and Q 2 cause one or the other (let us 
assume Qj) to draw slightly more current. 
The phasing of the feedback winding is such 
that current flow in the Qi half of the pri¬ 
mary biases Qj on and Q 2 off. Qj is thus 
turned rapidly full on and Q 2 is turned full 
off. The current in the Qi half of the primary 
then increases until the transformer saturates. 
When the core saturates, the coupling be¬ 
tween the windings is essentially zero and the 
bias on the bases from the feedback winding 
is removed. This turns Qj off and the flux in 
he transformer core begins to decay. This 
lecaying flux generates a voltage in the feed¬ 



Fig. 6. 


back winding of opposite polarity and Q 2 is 
thus turned on and Qj held off. The current 
through the Q 2 half of the primary then in¬ 
creases until the core is saturated in the 
opposite direction and the oscillatory action 
proceeds at a rate determined largely by the 
applied voltage and the primary inductance. 
The voltage across the total primary is twice 
the supply voltage minus twice the voltage 
drop between transistor collector and emitter 
in the on condition. In other words, about 
one-half volt less than twice the input volt¬ 
age- Qi 2 nd Q 2 must have a voltage rating 
(collector to emitter) of twice the supply 
voltage plus a safety factor of about 25% to pro¬ 
tect against the voltage spikes generated by 
core saturation. The feedback winding is ar¬ 
ranged to supply a somewhat larger voltage 
than required and resistor Kj is selected to drop 
this voltage to a value fust suflBcient to turn Qj 
and Q 2 fully on under maximum load. 

The secondary voltage is a square wave 
equal to twice the supply voltage (minus 
about 0.5 volt) times the turns ratio (second¬ 
ary to total primary). Silicon diodes CRi 
through CR 4 rectify this square wave and 
Cl filters out the small switching transients. 
The frequency is usually selected to be in the 
vicinity of one kilocycle and Ci need not be 
very large in order to provide sufficient filter¬ 
ing at this frequency. Cj serves an additional 
purpose, however, in that it prevents stopping 
of the oscillator by momentary overloads. 
R 3 is selected to draw a very small current 
(one to a few milliamperes) which is all that 
is needed to prevent Ci from charging up to 
the peak of the spikes present on the second¬ 
ary voltage. The regulation is very good up 
to the maximum load because of the square 
wave input to the rectifier. The output dc volt¬ 
age is equal to the secondary voltage minus 
the rectifier drop of one to two volts. The 
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converter is not harmed by shorting the 
output, \Mien the output is shorted, the feed¬ 
back voltage drops and the converter stops 
oscillating. The input current drops to a low 
value under this condition. 

The circuit of Fig. 2 is suitable for output 
powers up to 50 to 100 watts. Above tliis 
power level the circuit of Fig, 3 Ls more eco¬ 
nomical because only T^ need have a core 
made of tlie more expensive square hysteresis 
loop material. To is designed like a conven¬ 
tional power transformer in that the core does 
not saturate under any operating condition. 
The primary of T^ and resistor Rf are pro¬ 
portioned so that the core of Tj saturates 
and oscillation takes place in a manner similar 
to that described for the circuit of Fig. 2. 

Typical DC-to-DC Converters 

Figs. 4, 5, and 6 are photographs of a con¬ 
verter designed to supply 100 milliampef'M at 
20 \'olts or 200 milliamperes at ten volts from 
either a 3 volt or a 6 volt batteiy supply. It 


will also operate from a 12 volt supply and 
under this condition the output is 20 volts at 
250 milliamperes or 40 volts at 125 milliam¬ 
peres. The circuit is as shown in Fig. 2 except 
that the transformer has multiple primary 
and secondary windings in order to provide 
for the different input and output voltages. 
Fig. 7 is a schematic of the transformer con- 
strucHon and also gives component values for 
the circuit of Fig. 2. Full load efficiency rang¬ 
es between 75% and 85% depending on which 
taps are in use. Frequency is nominally 1500 
cycles at three or six volts input and 3000 
cycles at 12 volts input. Exclusive of the 
mounting flanges on the baseplate, the con¬ 
verter occupies a volume of 3.9 cubic inches. 
The modular construction matches other units 
of a one watt output ten meter transceiver. 

Fig. 8 is a photograph of a transformer de- 
.signed to put out 40 watts at 12, 25 or 50 volts 
from either a 6 or 12 volt input supply. Fig. 
9 is a schematic drawing of this transformer 
giving component information for the circuit 
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3 VOLT 
SUPPLY 
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COLL 
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COLL. 


NEG. 

SUPPLY 


BASE Q. 


O JUNCTION R|-R£ 


BASE 0 


I 


CONNECTIONS FOR 
6 OR 12 VOLT SUPPLY. 
REFER TO FIG. 2 


CONNECTIONS FOR 
3 VOLT SUPPLY. 
REFER TO FIG. 2 


PRIMARY 


O 


-O 

O 


O 

1 


35 TURNS 
*26 AWG. 



I • 

35 TURNS 
] *26 AWG. 

O 



i FEEDBACK 

• 13 TURNS 

• 30 AWG. 

• 13 TURNS' 
*30 AWG. 



I 35 TURNS 
*26 AWG. 


1 • 

35 TURNS 
*26 AWG. 


SECONDARY I RECT. INPUT 


I 


[20 TURNS 
*30 AWG. 


O 


120 TURNS 
* 30 AWG. 


O-' 


o 

I 


RECT. INPUT 



RECT. INPUT 


O 

I 


o-•- 

^KECT. INPUT 


TRANS. CORE IS DELTAMAX | SEC CONNECTIONS I SEC. CONNECTIONS 
TYPE 6T5340-D2 ' FOR 10 VOLTS FOR 20 VOLTS 

I OUT WITH 3 OR 6 (OUT WITH 3 OR 6 
I VOLT SUPPLY OR * VOLT SUPPLY OR 
. 20 VOLTS OUT j 40 VOLTS OUT 
1 WITH 12V. SUPPLY. I WITH 12 V. SUPPLY. 


•.INDICATES START OF WINDING 

Fig. 7. Construction ond connections for transformer used in dc to dc converter shown in photo 
graphs (Fig. 4, 5 & 6). Component values and connections refer to the circuit shown in Fig. 2. 
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LIBERTY ELECTRONICS, INC. 
WANTS TO BUY FOR CASH 

Electron tubes and semiconductors 

Most any type or quantity 

Receiving, transmitting, special purpose, magnetrons, klystrons 

We will make you an immediate offer in cash. 


Surplus communication and test equipment 


AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications: AN/TRC 

Receivers: AN APR-9, 13, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 257A, etc. 

Aircraft: AN ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 

AN; ARN-14, 59, 67, 70 
AN /APS-42, 81 
AN/APN 


Also; Tektronix and Hewlett Packard scopes 


Liberty Electronics 

548 Broadway 


New York, New York 10012 


Phone 212-925-6000 
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Fig. 8. Typical transformer. 


of Fig. 2. The iinished power supply including 
a 500 mfd, 50 volt output filter occupies a 
volume of 25 cubic inches. This unit is suit¬ 
able as a power supply for a forty watt input 
mobile final amplifier using 2N1907 transis¬ 
tors. 


Transformer Design 

The most important component in these 
converters is the saturating core transformer 
(T^). The core material is a grain-oriented 
alloy of nickel and iron. Grain-orientation is 
achieved by heavy cold rolling of the material 
into thin strip. The usual strip thickness for 
frequencies up to 2000 cycles is 2 mils. One 
mil material has lower losses at high frequen¬ 
cies and is used at frequencies above 2000 
cycles. These thin materials are only practi¬ 
cal when woimd in continuous strip toroidal 
cores although six mil thick material can be 
obtained in the form of U shaped laminations. 
The material is strain sensitive and the finished 
cores are encased in aluminum, plastic, or 
epoxy coated aluminum cases to protect them 
from the strain from the windings. Complete, 
cased toroidal cores are available from a num¬ 
ber of manufacturers. Two of the better 
known trade names for the material are Delta- 
max and Orthonol.^ 

Toroidal transformers are not difficult to 
wind by hand since relatively few turns are 
required. In order to understand the simple 
, calculations involved, it is desirable to become 
familiar with some of the magnetic core termi¬ 
nology: 

B—Magnetic induction or flux density per 
unit area measured perpendicular to the di¬ 
rection of the flux. In the CGS system of 


^ Deltatnax cores are manufactiared by the Arnold En¬ 
gineering Companyp Marengo, llliaois. Ortlionol cores 
are manufactured by Magnetics, Inc*, Butler, Pennsylvania. 


units, tlie unit of area is the square centimeter 
and the unit of magnetic induction is the 
gauss. 

Bg—Magnetic induction per unit rnea at die 
core saturation level. This is the induction 
level at which a further increase in mag¬ 
netizing force (current through the coil) does 
not produce a corresponding increase in in¬ 
duction. 


c^—The magnetic flux existing in a given 
medium. The unit of measurement in the 
CGS system of units is the maxwell. Numeri¬ 
cally equal to 2B or 2Bg times the effective 
cross-sectional area (A^aet) of core in 
square centimeters. The factor of 2 is pres¬ 
ent because <ji is measured from the peak in¬ 
duction in one direction through zero to the 
peak induction in the other direction whereas 
B and B, are measured from zero in one di¬ 
rection only. 

Ag—Gross cross-sectional core area. For 
use with Bg and (j) (CGS system), should 
be measured in square centimeters. 

A^ej—Ac multiplied by a stacking factor 
which allows for the space between lamina¬ 
tions (or tunis of tape in toroidal cores). For 
2 mil thick tape-wound cores, the stacking 
factor is usually 0.8. For one mil tape, it is 

0.7. 

Window Area—The area of the center open¬ 
ing in toroidal cores. Usually given in circular 
mils since this facilitates calculation of wire 
capacity. Area in circular mils is equal to 1.27 
X 10® times the window area in square 
inches. 

Winding Factor—The factor by which the 
window area must be multiplied in order to 
determine wire capacity. It allows for insula¬ 
tion between windings, space between wire 
turns, and the necessary residual hole left after 
the winding is completed. It is numerically 
equal to the total wire cross sectional-area 
including insulation divided by the window 
area with both areas given in circular mils. 
For machine-wound toroidal transformers, the 
winding factor varies between 0.2 and 0.4. 
The smaller number applies to the smaller 
cores and larger wire sizes. It is possible to 
achieve winding factors above 0.5 with hand 
winding and use of progressively smaller shut¬ 
tles to carry the wire through the core win¬ 
dow. 


As a starting point for the transformer de¬ 
sign, the desired wattage output and the nomi¬ 
nal input and output voltages should be se¬ 
lected. Assume 80% efificienc)' and the input 
wattage is then: 
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31 TURNS 
*18 AW6. 


PRIMARY CONNECTIONS 
FOR 6 VOLT INPUT 
SAME AS SHOWN IN 
FIGURE 7 FOR 3 VOLT 
SUPPLY. FOR I2V0LTO 
INPUT, CONNECTIONS o 
SAME AS SHOWN IN 
FIGURE 7 FOR 6 OR 
12 VOLT SUPPLY. 


72 TURNS 
*22 AW6, 


31 TURNS 
^18 AWG. 


72 TURNS 
*22 AWG. 


RECT. 

INPUT 


RECT. 

INPUT 


3t TURNS 
*18 AWG. 



72 TURNS 
*22 AWG. 


31 TURNS 
*18 AWG. 


72 TURNS 
*22 AWG. 


FEEDBACK WINDING ^TURNS 

CONNECTIONS SAME q 

AS SHOWN IN FIG. 7 6 TURNS 

* 26 AWG. 
O 


O 

O 




RECT. 

INPUT 



INDICATES 
START OF 
WINDING 


SECONDARY 
CONNECTIONS 
1 FOR 25 VOLT 
DC OUTPUT 

TRANSFORMER COR£:|— — — 

DELTA MAX 6T4635-02 


f 


RECT. 

INPUT 


SECONDARY _ 
CONNECTIONS 
FOR 50 VOLT 
DC OUTPUT 


1 


FOR 12.5 VOLTS OUTPUT 
ALL WINDINGS CONNECTED 
IN PARALLEL. 37.5 VOLTS 
AT REDUCED POWER CAN 
BE OBTAINED BY USING 
THREE WINDINGS IN SERIES. 


Fig. 9 


Fig. 9. Construction and connections for 40 watt converter transformer shown in Fig. 8. Compo¬ 
nent values and connections refer to the circuit of Fig. 2. 


Input watts = 


Output watts 
08 


The input current is then found from: 


Iin = 


Input watts 


E, 


in 


Ein is the lowest supply voltage expected mi¬ 
nus 0.25 volts to allow for the voltage drop 
in the on transistor. 

The primary wire size is then selected based 
on 500 circular mils per ampere. 500 cir¬ 
cular mils is used instead of the usual 1000 
because the primary halves draw current on 
alternate half-cycles. The secondary wire size 
is selected based on 1000 circular mils per 
ampere after the output current has been de¬ 
termined from the relationship: 


A standard core size is then selected from 
the manufacturer's catalog. The net core area 
(^cnet) hi square centimeters' is determined 
from the catalog and <f> is calculated from: 

^ 2 ^8 -^c net 

(B, = 14,500 gausses for the core 
materials mentioned above) 

The number of primary turns is then cal¬ 
culated from: 


Turns (/2 pri) = 


E 


In 


2<f)fxl0-8 


(In this equation, f should not be more than 
one-tenth of the transistor cutoff frequency or 
than 2000 cycles for 2 mil thick core 


more 


material. 1200 cycles is a good nominal value) 
The transformer tums-per-volt is then cal¬ 
culated from: 


lout 


Output Watts 


E 


T u rns-per-\'o] t = 


E 


in 


®ut 


Turns (la pri) 
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The secondary voltage should be about tw’o 
volts greater than the desired dc output volt¬ 
age to allow for rectifier drop. An additional 
increase of 32 to 52 in secondaiy voltage will 
compensate for resistance drop in the wind¬ 
ings if it is essential that the nominal dc output 
voltage be available at the miniinuni input 
voltage (Ej,,). liecause the secondary wave¬ 
form is a square wave, it is unnecessiu'y to 
allow for the usual drop caused by rectifying 
a sine wave. Secondan' turns are determined 

■m' 

from: 

I'uri IS (see) = x Turns-per-volt 

d’he number of turns in the feedback wind¬ 
ing is tletennined in the same w^ay. Each half 
of the feedback winding should have an 
output voltage of from 1.5 to 2.0 volts for 
germanium transistors or 2.5 to 3.0 volts for 
silicon transistors. The w'ire size can be as 
small us convenient providing that the area 
in circular mils is at least one-tenth that of 
the primary wire. 

Next, it is necessary to determine whether 
all these turns of wire can be fitted into 
the window of the core that was selected. 
For this purpose it is necessary to know the 
cross-sectional area (including insulation) of 
each size of ware to be used. This can be 
determined from a wire table or calculated 
(roni the overall wire diameter. The total wire 
area is then; 

Total wire area = (Turns, pri. X Wire area, 
pH) (Turns, sec. x Wire area, sec) 

(The feedback winding occupies so little 
space that it can be neglected in this 
calculation) 

The total wire area in circular mils as de¬ 
termined above should then be divided bv 

* 

the core wa'udow' area in circular mils. The 
result is the winding factor. If it is Ijetween 
0.3 and 0.4 the windings should go on with 
ease. Tt is possilile to make it if the winding 
factor is as high as 0.55 but don’t count on it. 
If tlie w'inding factor is too large, select anoth¬ 
er core with a larger window' or a larger cross- 
sectional area or both and perform die above 
ealciilations again. Similarly, if the winding 
factor is below' 0.2, a smaller core should be 
sclecteil. Winding factors this small mean that 
an unnecessarily large and expensive core has 
been selected. Also, the efficiencv is lowered 
if too much space is w'listed. 

Transformer Construction 

The tw'o halves of the primary w'inding 
.should be tightly coupled. Tliis can be 
achieved either by bifilar winding or by mul¬ 
tiple layer winding w'ith the layers connected 
in an interlea\'ed arrungemeiit. The larger wire 


sizes (No. 14 and above) are difficult tc 
wind on small cores. Two or more windings 
in parallel of equivalent circular mil area can 
be used to get around this difficulty. This pro¬ 
cedure of parallel windings can also be used 
to achieve tight coupling and the capability' 
of accepting different inimt voltages. The 
transformers shown in Figs. 7 and 9 are ex¬ 
amples of the procedure. The primaries in 
these transformers consist of four sections with 
the same number of turns in each section. 
Each section occupies half of the core circum¬ 
ference and this, of course, results in tw'o 
layers. Wffien connected for the lower input 
voltage, the primary section occupying the 
fir.st layer of one half-circumference is con¬ 
nected in parallel with the section occupying 
the second layer of the opposite half-circum¬ 
ference. For the higher input voltage, the same 
arrangement is used except that the sections 
are connected in series. 

The feedback winding should be arranged 
so that it has iiuiform coupling to the total 
primary. This can be achieved by' spacing the 
turns so that the winding occupies the entire 
core circumference. The secondary can be 
wound either in sections to provide multiple 
output voltages or as one continuous winding. 
The order in which the windings are placed 
on the core is not critical, but it is generally' 
easier to wind tbe larger wire .sizes first. Since 
the transformers usually step-up the voltage, 
this means that the primary should be wound 
first. 

Windings \^'itl^ very few' turns can be put 

on simply by cutting the required length of 

wire and threading the free end of the w'ire 

through the w'indow for each him. Longer 

lengths of wire are not too manageable when 

handled in this w'av and it Ls better to make 

■* 

a shuttle out of a ship of thin w'ood or plas¬ 
tic by filing notches in the ends of the strip. 
The retiuired length of wire is then wound on 
the shuttle and the shuttle threaded through 
the window for each turn. The length of wire 
required can be determined by making a 
rough measurement of tbe average length of 
each turn with a piece of scrap wire and 
mtiltipK’iug this 1)\' tlie number of htrns. 

Even with machine w'inding, toroidal trans¬ 
former coils inevitablv become scramble wound 

«■ 

after the first layer, so heavy formvar or ny¬ 
lon insulated wire should l>e used to pre\'ent 
shorts. Insulation betw'een w'indings is not es¬ 
sential but it does facilitate keeping track of 
the number of turns. Acetate tape is best 
for insulation providing that very thin tapr 
is used. 

. . . W6ANU/- 
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John W. Myrna WA2QZH 
222 Frankltn Avenue 
Wyckoff, N. J., 07481 


Getting the 

Most 

from Your Two’er 



Buck in April of 1961, when my Novice Li¬ 
cense was but two months old and a newly 
earned 15 wpm C.P. Certificate jjjraced my 
wall, the fone bug bit me. Upon the recom¬ 
mendation of \\'A2SAB, who worked nine 
states with one, I bouglit a Heathkit TwoVr. 

One of the first problems that came up 
after the rig was put together, other than 
some debugging that Til mention later, W'as 
the inaccessibility of the crystal socket. Taking 
off the case every time I wanted to change 
frequency just took too much time so down 1 
went to my workshop for a hacksaw^ and drill, 
I hate to disfigure equipment so I decided to 
do a neat job. The license holder on the side 
of the Tw'o’er is held on bv three or four 


rivets and if a screwdriver is wedged betw'een 
the license holder and the main case a little 
leverage will “pop” the holder off. 

After removing the license holder, flatten 
it to its former shape if it i.s bent in the opera¬ 
tion, and set it aside. W'ith a hacksaw' or saber 
saw cut the unpainted area exposed by the 
removal of the lic'ense holder. Be sure to leave 
a %. inch border on the bottom so the hole vou 
cut remains above the chassis. 

Novv trot down to the hardware store and 
buy four inches of piano hinge. Attach % the 
hinge to the top of the license holder, after 
drilling suitable holes, and attach the other 
half of the hinge to the case through the 
lowest set of air holes above the hole cut in 
the side of the case. I typed up a little plate 
giving my name, addre.ss, call, etc. and put 
ff in the license holder thus identifying who 
)vvns the rig and at the same time covering 
p the rivet holes. \\^ith the trap door T can 
ow' change crystals, final tidies, aiul adjust 


the transmitter stages. It’s also a handy place 
to tape a couple of spare fuses. 

The onlv transmitter control that needs fre- 
quent adjustment is the plate tuning capacitor 
(C16) wdiich is just below the chassis. Drill 
a hole in the case over the capacitor and in¬ 
stall a rubber grommet in the hole. In this 
w'ay you can adjust the transmitter tuning 
with a small screwdriver. CAUTION; There 
are 150-200 volts on that capacitor so don’t 
touch the metal part of the screw'driver and 
ground or you’ll get a nice little shock. The 
grommet will prevent tlie screw'driver from 
shorting against the case. You’ll find that the 
“trap door” will cover the grommet hole and 
the crystal hole making a neat job. 

When tuning up the transmitter an output 
meter i.s essential. A meter mounted on the 
front panel is more convenient than one 
plugged in the back, especially when mobil- 
ing. Any meter with a sensitive movement 
will do, hut if O- Ima movement is used, the 
S-Meter circuit used in the July 61 issue of 
73 can be incorporated with the output cir¬ 
cuit. 

The best place to put the meter is in the 
space now occupied by the Heathkit emidem. 
Center the meter hole in the clear space there 
and cut away. A masonite hole cutter w'ill go 
through the aluminum front panel like it w'as 
cheese, bv the wav. Connect the meter 
through a variable resistor to meter jack Z. See 
Fig. 1. The pot can be taped to the hack of 
the meter and used to “set” the meter. Run 
the grouiul lead born the meter to the ground 
lug on the neon light terminal .strip just below 
it and vou’re all set. 

p* 

One possible cause of leedbaek in the 

















Twoer is the long lead between the modula¬ 
tion transformer and final. Replacing this lead 
from terminal strip N1 to strip S4 with 
shielded cable cleared up the feedback prob¬ 
lem for WA2FFB and K2GHU, it could 
for you, too. 

The screwdriver adjustment on the regen 
control was a bother so I replaced the pot 
with one with a small knob. 

The phone plug used for an antenna jack is 
fine for base station use, but if you do any 
mobiling you’ll find that the antenna cable 
keeps puUing out of the phone jack. The best 
connector to replace the phono jack is the 
Dow-Key Model DK60-P panel mounting coax 
connector. All you have to do is enlarge the 
old antenna jack hole and screw the new Dow 
connector in. 

If you swstch between mobile and fixed sta¬ 
tion use a lot. tlie chore of changing fuses 
can trip you. Forget to place a 8 amp mobile 
fuse in and the VA amp ac one will blow. For¬ 
get to put back the amp fuse when you 
take the rig out of the mobile car and you 
lose your fusing protection. WA2WZP got 
around this by putting a fused line plug on 
the ac cable and leaving the mobile 8 amp 
fuse in the Two’er. This way the proper fuse 
is always in the rig whether the ac or mobile 
cables are used. 

If you desire to make the Two’er transmitting 
audio even better you can use this modification 
that worked wonders on WA2UCG and 
VVA2WZP's Two’ers. Remove pin 3 of VIB 
(12AX7) from ground and connect a 680 ohm 
resistor and .01 mfd capacitor between it (pin 
3) and ground. See Fig. 2. Remove the .001 
mfd capacitor (C41) from pin 2 and ground 
and replace the 10 megohm resistor from pin 
2 to ground (R26) with a 1.2 megohm re¬ 
sistor. The audio really sounds great efter this 
simple revamping. 

\Mien I’m asked how the Two’er works 1 
always say that the transmitter is a dream and 
the receiver is a nightmare. While the re¬ 
ceiver isn’t quite that bad, the broadness of 
the superregea circuit does make for interest¬ 
ing contacts when the ham down the street 
comes on with his 200 watts and a whole 
megacycle o^ band disappears. To make the 
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Fig. 1. Addition of tuning meter. 



receiver more selective, change RIO to about 
32 megohms. WN2HQE dug up the modifica¬ 
tion when he was borrowing my rig and 
“jerried” it in with four resistors that gave the 
best results. The precise value will be difiEer- 
ent for each rig but in all cases L6 will ha\'e 
to be retuned because the resistor(s) will 
change the calibration. Better yet see the June 
63 issue of 73 for a fantastic improvement. 
You’ll need a vernier after this one! 

If you have a base receiver the next step in 
improving your tw^o meter setup would logi¬ 
cally be the building or buying of a converter. 
I’ve always had one switch operation and 
the Two’er/converter set up was no exception. 
One switch operation boils down to having 
the Two’er TR control operate a relay that 
changes the antenna from Two’er to con¬ 
verter and mutes the receiver. If contracts 2 
and 3 of the Two’er’s TR switch were used 
to activate a TPDT relay the problem would 
be solved. 

Witli just a little planniiig, and one termi¬ 
nal strip, changing between using the Two’ei 
barefoot or with a converter can be simplicity 
itself. Screw a 5 lug terminal strip under the 
mounting screw of tube socket V4 so that the 
strip faces the center of the chassis. Clip the 
lead going from contact 2 of the TR switch 
to the red neon light and attach it to lug 5. 
Clip the lead going from contact 3 of the TR 
sw'itch to the powder neon light and attach it, 
after adding a jumper wdre to lug 1 of the 
erminal strip. Now trace out the wire going 
from contact 2 of the TR switch to the bottom 
of coil L2. Cut the wire so that there is enough 
lead to reach from contact 2 to lug 4 of the 
terminal strip. Wire a jumper on the other half 
of the wire and attach it to lug 5. Cut the 
wire going from contact 3 of the TR switch 
and the B-1- so that the switch end will reach 
lug 2 and the B-j- lead will reach lug 1 of die 
terminal strip. By using the original wiring you 
save the TR switch contacts from harmful 
resoldering. For normal ti.ansceiver operation 
connect lug 1 to lug 2 and lug 3 to lug 4. For 
a Two’er/converter combination connect th- 
TR relay control wires to lug 2 and 4 whil 
connecting a pair of switched contacts to lu; 

1 and 5. Wires to the relay can be broug*' 
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out through the meter jack hole or, if you 
w'ant a fancy job, tlie eight prong power plug 
can be exchanged with a ten prong one and 
the extra contacts used for the relay setup. 

You could also connect a higher B+ relay, 
such as a suiplus 100 volt job, between the 
plate of the 6BS8 and ground. With this set up 
the internally switched B+ would activate it. 
If you do so WA2WZP suggests you remove 
the 6BS8 for best results. 

By the way, a perfect place to keep the 
Tower mike is under the handle of the top 
of the case. It keeps it safe from harm yet 
right at hand. 

The Two*er has made Uvo meters an easy 
to get on band. When you build the rig 
though, be sure to use a small soldering iron 
and small solder. I built the Two*er witli a gun 
bigger than the case and had problems getting 
into the comers. The one bug that kept me 
from getting right on the air was a real dog. 
The one contact that Heathkit soldered to 
make sure it was done “right” was cold! So 
be sure to check everything if something goes 
wrong. 

The Two’er is a nice little rig and with these 
changes it is a real pleasure to work with. 

... WA2QZH 



An SWR Bridge for the 32S-1 

A false panel is set behind the perforated 
panel with a piece of black blotter between 
the two. The escutcheons are glued on the 
perforated panel with epoxy glue. On the 
right is a Knight SWR bridge. In the center 
is a 4" speaker. On the left is a Kwickpatch 
phone patch. Arrange the leads in the rear 
so the power pack can be removed without 
too much difficulty. 

. , . W4NJF 


1 SURPLOS BARGAINS SURPLUS BARGAINS | 

1 ENLARGER LENS f3.5 to fl6, 

1 govt, cost $53.00 . 


^.50 1 

1 LAPEL MIKE, 

1 xtl. w/cord & pfug .. 

. . — — . 

|.35 1 

1 PHONE, hearing aid type. 

1 w/cord & plug . 


.60 1 

1 GEIGER COUNTER 

1 tube w/schem .. 

. 1 

1.25 1 

1 THROAT MIKE, 

1 from Air Force ..... 


.50 1 

1 MIKE BUTTONS 

1 carbon, min- size .. 

. 4/1 

|.00 1 

1 SOLAR CELL KIT, 

1 5 cells with book . 

. 1 

1.50 1 

1 IBM FERRITE 

1 toroidal cores (memory) . 

200/1 

|-00 1 

1 MAT TRANSISTORS, 

1 hi-freq . 

.. 5/1 

|.00 1 

1 POLARIZING FILTER 

1 (Polaroid) 6x6 inch .. 

.. 2/1 

|.00 1 

1 2N174 POWER TRANSISTOR 

1 15 amp 80 volt . 

iH 

. 1 

1.50 1 

1 88 MH TOROIDS 

1 good for RTTY, etc . 

.. 2/1 

|.00 I 

1 RADIOSONDE 

1 xmtr w/tubes, new .. 

. 1 

1.25 1 

1 MINE DETECTOR PRS-3, military, un^ I 

1 used, w/book, & utrys, finds treasure ,. ‘t%J I 

1 SCOPE TUBE (CRT) 3API, 

1 rtf^w 

1 

|-ao 1 

1 SOUND POWER PHONE (2) 

1 w/100 ft wire . 

r 

^.00 1 

1 MINIATURE MOTOR 

1 1.5 volt operation . 


.50 1 

1 CADMIUM PHOTO CELL, 

1 make counter, nite liter . 

* i . — . 

.00 1 

1 COMPUTER plug-in boards, good for /I 

1 parts source. Each w/transistors, re- * 

1 sistors, etc . 

.00 1 

1 REED SWITCH 

1 v//magnet, make burglar alarm . ., . 

. 1 

*00 1 

1 SNIPERSCOPE TUBE 6032 

1 w/specs, see in dark . 

. 6 

|.50 1 

1 OPTICAL PRISM— 

1 pocket rainbow, new .. 

1 TOGGLE 

* P p p P Ika Hi a k-i k* 


.60 1 

4/1 

.00 1 

I RG 58/U COAX 

1 52 ohm, 1000 feet . . . . . 

35™ 1 

1 SILICON DIODES 

1 750 ma, 500 PIV . 

5/1 

.00 1 

1 INFRA-RED 

1 DETECTOR ___ . .. 

1 

.25 1 

1 USA PERISCOPE PRISM 

1 5 inch long ..... 

‘ * fc » , - 

.00 1 

1 IR FILTER 

1 5Vi ip' dia... . .. .. 

1 

.75 1 

1 RDZ Military receiver. 200-400 me, 

1 channefp 115 volt. Cost $2,500 NEW 

125™ 1 

1 SILICON DIODES 

1 2 amp 1,000 PIV . 

. 1 

|.00 1 

1 M-3 SNIPERSCOPE INFRA-RED 

1 see in dark . .. 

225 ™ 1 

1 ALL MATERIAL FOB LYNN, MASS. 


1 Above 15 a smatt sef&ction of choice surplus from our 1 
1 forge 72 page ilfusirateti catatog. Send 20i production I 
1 & handling cost for catalog. 1 

1 JOHN MESHNA 

JR. 


1 19 Allerton St., Lynn, 

Mass. 
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SUPER PRO RECEIVERS 
SP-600 JX & SP 600JX 17 



F<ir l]it‘ flmi itRitf SI-.U'X’TRtrNlcS is nhle to oITnr a atiperb 
n-nnviT iit a priw. We sigrw tiim» receivers «re not 

rliriin, iiowfW, ar^ one of tbe availabh' anrl. are in 

excel tent condition. We have only a few to sell and they an* 
all unconditionally gnarantecd. Here are some of Uw Technical 

Frequency range: rKri4 in i>4 me in n bands 
Audio Power Output: 2,0 Watts ^ 4 ) 000 olims 
Power Required: H5 to 2HOV, rjO^OO cyde?* at 130 Watts 
Tubes: 20 

Mechanical: Rack monnllng lli"W S lOViH X 
Weight: t>U 11^, 

Performance: 

Sensitivity; 2,3 miemvolts or better on all bands for $ + I'i 
to N ratio of 10 db. >we dieeketl tme on 51 me nnd 
Ms sensitivity was 1 miernroU). 

Ima^f© Rejeetlon: better than 74 on all bands. 

I,F. Rejection Ratio: at dOO KC is 2700 lo 1. 

A.V.C. Action; output will hold within r2db wlicn ln|iui Is 
iuereasi*fl from 2 to 200t000 microvolts. 

Friquency Control: ('antinuoiLs tutiing pbus a s^^parate crys¬ 
tal wiitrol oseilbitor in whidi G cD'stali can be used 
for spot friHinoncy ojK^ation. 

Shot. Wt, 100# 

PKTOK: SP fillO JX ___ f349.9rp 

SP 000 JX IT .... . * $399.90 


6 METER TRANSCEIVER 
TYPE BC-1000 



These units are deslRued for opcriition m\ 40-48 me FM, with 
Vj Watt output. They are batieiy powered using 4.5V & 90V 
on receiver ii 4.5V, 90V & 150V on transmit. AH are in 
exceUerit condition. These nnils are tery easily concerted to 6 
meter AM hy using the reactance modulator as a clamp tube 
niodiilator L a simple change of the FM discriminator to a diode 
dfU^ctor. They also contain a very effective adiiistable audio 
f>UVKW\L 

PltirH: $19,95 with WHIP ANTKN.VA, SHPT, WT, IS# 




Nl 




LABORATORY R.F. SIGNAL 
GENERATOR TS-497B/URR 



FUNCTIONAL DESCRIPTION: 

Signal (kuierator ns-497 V/liRR la a pfirtfdde aniptUude-modu- 
lated uiiil for laboratory and fleld in testing radio and 
Yhltn^ eiiiiipment and is an electrical euiiiTalent of the Measiire- 
nuuits Model 8fK 

RELATIONSHIP TO OTHER EQUIPMENT: 

Thin euiilpmeuL, part, of Teat St*t AN/M PM -23, la slmlbir to 
Federal Model rtU4lX-L Models of thia signal generator Ore 
identical eicejit for mainteiuuwre parts, 

ELECTROMECHANICAL DESCRIPTION: 

Power fteuuircfnents: 55 w, 110 v ^10%, 50 to 1,600 cy, 
1 j)li, ac 

Frequency Range: 2 lo 400 me In six barida 
Type of Emission: AM, puli%o 
MODULATION: 

Ext^nul PuLsse: 150 v (min, output); 1,000 nbms 
(max, imf>ed3incc) 

Frequency: 50 to 10,000 cy (ext); 400 lo 1000 ey. (int'i 
Percent: 0 in 30 for sine wuvea 
Output Impedance: 50 uhms 

Attenuator Leakage; Less Ilian .1 u? 

Stray Flelii; than .2 ixv 
Accuracy: H-,5% of indicated frerj, 
lit uxeellcnt like ni*w cmuliLimi, 

PItrCB: $195.00 alipt, wfe, 65# 


SPECIAL DELUXE EMCOR RACKS 


STANDARD 19" PANEL 

Overoll Height 
Panel space 
Overall d^th 
Overall width 
CASTERS orxl 18" x 23" 
included with full rear 

PRICE: S29.95 shpt. wt. 


51" 

43 %" 
22 " 

23 Ms" 
toble 
door. 

200 # 


DESK TYPE RACK 

Standord 19" Panel 
Overoll Height 
Overall Depth 
Overall Width 
Panel Space 

PRICE: $14.95 shpt. wt. 35# 


13*4" 
19 " 
21*4 
8 % 


ff 


It 



DOUBLE RACK for 19" PANELS 


Overal) width 44W^ 

" depth 22^.4"' 

" height 33^^^ 

Panel Space 28" 

PRICE: $24,95 

shpt, wt* 175# 



SELECTRONICS 


1206 S. Napa Street 
Philadelphia, Pa. 


HO 8-7891 


HO 8-4645 


Ali prices ore FOB our Phffacfefphio worehouse. 4/f merchondfse described occurofefy to the best of our knowledge. Your 
pufchote money refunded if not sotrsfled. Terms ore cosh, Mrnrmum order is $5. The public i$ we/come to browse, WeVe 
open weekdoys 8 to S ond Saturday 8 Fo 1, 
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SILICON DIRECT PLUG-IN 
REPLACEMENTS 



rumppiisiilioii iit^twork biUtt 
rifti mood im 

0Z4/r.X4 ... 

in as reiiiiLrcd. 

Vi .I'lfiCIi: 

ar 

$U.UI* 

1-05 

# sc 
BK 

5X4 5Y I .... 

* r 

1 95 

SF 

51T4,3Y3/5Y3CT/5V4/.'iVTGT/SAPI/riT4/ 

5W4 /5Z4 /.5AW4/5V3/5AS4/5AX4/5AZ4/ 

SYSG _ _ " 

1*93 

SQ 

80/5Z3 . 

B* 

pv’VBV**''* PBVV'Pa 

1.95 

StI 

|■0\Vfc;It TIiSTtilt HILIL'DN 

DKCTH-’IlIi: UNITS 




• ' .m m M m ^ m ^ ^ ^ jf m m a m ii.i.aB 

(1 Simp. C(i] 1 iTiJu max* leakage) 


fjn.2(.lH PIV 

Prii-e: 

JU\ 

ea. 

20U-400 '• 

f« 

-H 


4^0-600 " 

ft 

24 

«• 

fiOO-SOO " 

tt 

,30 

** 

•SOO or bell nr 

•* 

,44 


liIfKI PIV 

at 

,54 


TKSTKK SILICIIN 

ItlOCTlFlUlt UNITS 


5 amps.) 




2:mi-400 V 

Price: 

*.30 

ea. 

4110.600 V 

*9 

.49 

i * 

700 V 

at 

,09 

»» 

sou V 

te 

..'!4 

$ a 

1000 V 


1-99 

tr 


PDWf^;f{ TESTKH SIMCON rtECTIKIEU UNITS 
(All 35 amps.) 

m) V 
100 V 
200 V 
300 V 
400 V 
500 V 

_60 0 V _ 

APX 6 TRANSPONDERS 
L^>;S TUBES 
fRUB: $9.95 


> t 
* * 
F J 
f f 


.92 

1.94 

2. eR 
:;.99 

3. -28 
4.08 




* I 


EXCELLENT CONDITION 
shpt* wl, 50# 


RG 11 A/U COAX CABLE 

To alim nominal l^ 1 p€dM^<^e 
,405 outside diameter 

500 ft* spool ... Price $25.(10 

too fL lengths *. *... Price: $5.50 

Price per foot . ..... 06 

LINK 420 MC TRANSC’EnTRS 

The samp as one we sold for $3435 except the ribralor^, 
5894A, cables and mike are missirig. Most of the small lubes 
are included. These units are excellent for stripping and using 
the tri pier-amp lifter chassis to get on 420 me frith about 2-3 
watts drive on 2 meters* Type 829 tiihe*s may ho substituted 
for the 5894 at reduced otltpiii* 

PRICE; $9.95 _ ..... slipt wL 50# ..... * $9.95 

APR-1 TUNING unit 

30 to 90 me* TN-IB Easy roiiverted to 6 meters, EXCELLENT 
CONDITKI.V 

_|'JIICE: $14.95 .alipt* vn, 26# S-7131 

SUPER PRO POWER SUPPLY 

Rack Muitutcti Excelleiyt coiidition 

PRICE: $19.95 .. Bhpt wt* 60# . 


t t * m A 


s-oeoo 


BC-221 etc* POWER SUPPLY 
Tnw RM-29 

Input; 115 V 60 cy. 1 35 waits 

Output; 90 VDC ® 15 ma. & 63 VAC ® 2.5A 

Price: $4*95 sIipL wt* 15^ S-6001 


ELECTRONIC MEASUREMENTS CO. 
POWER SUPPLY MODEL 212A 

Input: 125 V @ 60 cy. 

Chitpiit: 0 — -lOOV'DC ® 0—100 nut, ' 
ideal for tninsistOF work* 

Price: with covers ....... ,$39.95 ^ £ 

less covers . 29*95 

metered (2) .. 49,95 

Shipping weight = 17# _ 





MULTIPLE OUTPUT VOLTAGE 
REGULATED POWER SUPPLY 

Here a very hue little power sup¬ 
ply for IhTcivers^ (‘ojiverters. Test 
ef|pL etc. Dntjmts are all well fil¬ 
tered VR tul>e rejFUlaled 
250V fa 30 ma 
24i>V fa 3o ma 
ITiOV' 30 ma 
40()V @ dll ina imt regulateiL 6.3V 

AC % 4,5 amps w miune regulators and get 40(1V at 140 ma 
with 5 V4U nr 125 ma willi 5Y1L uses 1-5Y3, 2-OD3/VII 150. 
l-nr3./VRl05, OB3/VR lui contains a 150 VCT <Si 150 ma 
puwtT xfmr. and a 7 by fa I4n ma fUler choke plus filter ca- 
pjtcitors and 4-25IV I'ldjiislahle irsislors und a 25 \V pot plus a 
Mallory 4W pot. 

All hi a ntee grey crackle cnbiiiet witl^ tup Iht measures 8'*H x 
imV X 8"U* USED^GOOD CONDITION WITH TUBES 
PRICE: $9,115 shpt. wl* 40# 8-0354 


REGULATED POWER SUPPLY Wlckes 
Model PS—3 

Power Input Itl5-125\% 50' 60 cps, 

370 W* Regubted D*C, output (ad- 
jUKliildfii 2 70-3n0V. Atax* output 
ciirirfrit — 100 ma rugulatiou: tOO to 
400 ma—-less lliiin 0*5 V. AC rip¬ 
ple. peak to peak—less than 0,015V. 

Output iiniKilunce — less than 0,7 
ohms. Overall IHmensions 19" x 
10 Hr "11 X 12%"1C Recessed 19" nick moiinting. 

ruin-:; $ 24*95 __ sitpu wt* 80 # 





M t * p m * 


8 6425 


LAMBDA POWER SUPPLY 19" RACK MOUNTtNG Model 23 
Regiiblerl P/H 

Input: 105-f25V 50-60 l‘PS* 

Output: 200-325 VDC OnOO mu*. 6*3V foi 3 amp. 

PKirB: $10.9.> sljpL wt* 25# S-7145 

TUBULAR HIGH CAP. ElECTROLYTtCS 



CAP. 

W.V.D.G. 

PRICE 

2 for 

CAT- # 

ea 

‘21).(III!) 

MFD 25V 

,95 

1.50 

S^7120 

PI 

25,011(1 

ft ft 

1*25 

2,00 

7121 

If 

‘20.000 

" 3t)V 

1.25 

2.00 

7122 

IP 

lO.OOo 

" lOV 

.95 

1,50 

7123 

IP 

40,000 

" 30V 

1,75 

3.00 

7124 


WESTINGHOUSE FULL WAVE BRIDGE RECTIFIER 600 PJ,V. 
1 amp. Supplied with heat sinks, motintine area 1% x 3Vi'' 
Height 2". 

PRICE: $2*50 shpL 1 lb. 


ELECTRONIC RESEARCH ASSOCIATES POWER SUPPLY 

Model F25. 

Input: 115 VAC (fj 60 cys.; Output: 25*2 VDf! (a 1 amp. slae 
4x4x4% , 

PRICE: $10,95 Khpt* wt, 10# 


Model Y1.35. 

Input: 115 V (§? 60 cy. Output: 135 V ® 75 ma, (size 2% i 
2% X 13/itL) 

PRICE: $9,95 shpt. wt, 5# 


AERIAL WIRE—Reel cfliitahis approxlniately 138 feet flf phos- 
plinr brori 7 A\ no, 16 standard, *^00 lbs test antenna wire. Has 
gahaiiized clips on ends* Brand New\ 

PRICE: $1*50 or 4 for $5.00 shpt. 3# S“63l3 


R02 POWER SUPPLY—DX. power supply mfg. for MARS or RDZ 
receiver. Input 115 VAC 50/60 cy. Output 300 VDC @ 200 
ma well filtered thru two S hy 200 nui chokes and two 10 mf. 
capacitors tliru a VR-150. 6*3 v*c.t* 10 ampa and 12 

@ 3 amps. Meas, 5^^" x 9" x 17' . 

PRICE: $12.95 ahpt, wt* 65# 


X 17", Complete with tubes. 

8^6262 


METERS 

0-5 

0-2 

0-15 


R F. amps 
R.F, amps 

V.A.C, 


214 " Rd* 

2%^nd, 

(Thermo couple) 
2^" Rd* 


@ $2,95 

@ 2,00 

@ 1,49 


MOBILE POWER SUPPLY TYPE PE 120 

Input: 6-12 or 24 VDC; Output: 90 VDC & 145 TOC. Fine for 
low power imtr's or receivers such as our BCIOOO* 

PRICE: $4,95 shpt, wl- S-7176 


TELETYPE POLAR RELAY TYPE 255 


PRICE: $3,95 


shpt. wt. 2# 


SELECTRONICS 


1206 S. Napa Street 
Philadelphia, Pa. 


HO 8-7891 


HO 8^645 


Aii prices are FOB our PhDarfefphja worehouse. All merchandise described accuratefy fo fhe besf of our knowledge^ Your 
purchose money refunded if nqf sorisfitd. Terms ore cash. Minimum order is $5* The public is welcome fo browse, IVe're 
open weeAdoys 6 lo 5 and Saiurday 8 fo 1. 
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GET STARTED 
WITH THE 
TOWER YOU CAN 
GROW WITH ... 


TRISTAO TOWERS 

featuring *riDD-A-SECTION^^ Design 

Tristao * , , fhe pioneer name in tower 
design ond manufacture. Here h the 
tower line that is premium quolity, yet 
realistically priced and designed to en^ 
able you to keep odding sections as 
you grow, A Tristoo Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, oil towers 
Feature chonnel lacing and ore hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catologs and detailed 
inforrnation TODAY^ or see your dis¬ 
tributor. 

^'Towers above alV^ 

RISTAO TOWER CO. 

415 E, 5fh Si. - Hanford, California 




W2AU 4-PURPOSE BAIUK 

Only BVz Oz. 

P.E.P,—$12.95 


. . . with builtWn lightnmg arrester 
—center hang-up hook for inverted 
vees, doublets, etc., eliminates 
center insulater—broadband 3 to 
32 Me. rated 3 Kw, P.E.P,—Two 
models: 1 to 1 Model goes from 50 
or 75 ohm UNBALANCED coax, to 
50 or 75 ohm BALANCED beam or 
antenna—1 to 4 model goes from 
50 to 75 ohm UNBALANCED coax 
to 200 or 300 ohm BALANCED load. 

Also Designed for Quads and Beams! 
W2AU Super Fiberglass Quad $99.95 
W2AU Korean Bamboo Quad $54-95 

UNADILLA RADIATION PRODUCTS 
UnadiUa N.Y, 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2368 KANSAS CITY, MO. 


INCENTIVATE! 

Subscribe to 73 — $4 a year from 73, PeterborouKti, N. H. 


EICO 722 on Six 

Having an EICO 722 vfo and a desire to 
use it on 6 meters, I discovered that by re¬ 
turning the vfo, 6 meter operation is pos¬ 
sible. 

Since the vfo oscillates always in the 80 
meter band and multiples are used for other 
bands, it is possible to have the vfo oscillate 
above 4 me and double to 8 me on the 40 me¬ 
ter band. The procedure is quite simple: (1) 
By turning the slug in coil LI all the way 
down as far as it will go, you can raise the 
oscillator frequency on the 80 meter band so 
that when the dial on the vfo reads 4 me, it 
is actually about 4.25 me. Coil L4 is now 
adjusted for a peak S meter reading. (2) Now 
switch to the 40 meter band and adjust trim¬ 
mer C6 for the second harmonic. Any receiver 
that tunes around 8 me is satisfactory. I used 
a Hallicrafter S38E. After trimmer C6 is ad¬ 
justed for highest frequency which should be 
around 8450 kc, coil L5 is adjusted for a peak 
S meter reading. This completes the con¬ 
version. 

On my vfo I can now cover from 50 me 
up to 50.75 which is sufficient coverage since 
most of the operating is done between 50,1 
and 50.4. To use it on the low bands, all that 
is necessary is to follow EICOs instruction 
manual. 

This conversion is ideal for those who lack 
funds and who do not want to ruin a good 
80 to 10 meter vfo. 

. . . WB2EPB 


Neater Decals 

Most of the instructions furnished with panel 
marking decals tell you to spray the panel 
with clear spray after the decals are in place 
and dry. However I find that a careful appli¬ 
cation of lacquer thinner does the trick and 
does it better. By working carefully around 
the edge of the applied decals with a fine 
brush dipped in thinner, they will blend into 
the finish as perfectly as a factory job with 
no shiny area around them to give the gag 
away, especially on wrinkle finishes. 

Appli^ in this way and without any fur¬ 
ther treatment or covering, they will with¬ 
stand any normal abrasion, and if at some later 
date you wish to change any of the markings, 
you can remove any or all of them by going 
over them with a cotton swab dipped in lac¬ 
quer thinner, and then apply new markings 
as required. 

\ ... WB2CCM 
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Transformer Tip 

Statistics show that 99.44% of all amateurs 
/ho trv to draw more than .15 a of filament 
urrent and 15 mils of B4- from their receiver 
ave gotten nothing but a charred power 
ransformer for theii* trouble. Tire alternative, 
separate power supply, is not much help 
o the fellow who wants to add internal ac- 
essories to his receiver. Fortrmately, vvith the 
ISC of silicon rectifiers, these pitfalls can be 
wercome. The conversion from tube to silicon 
ectifiers also results in higher BH- (because 
»f lower internal voltage drop), less heat dissi- 



BEFORC 





4.7 VftC TO 5V6 
5A05, ETC. 

WITH MORE CURRENT 
TO SPARE FOR 
0 MULT. ETC. 


after 

pation, and 5 volts at 2 or 3 amps of filament 
voltage becoming available. In the majority of 
cases 6.3 volts are needed for accessories. By 
changiirg some of the receiver tubes to tlieir 
4.7 volt counterparts, their filament current is 
made available. Most audio output tubes have 
4.7 volt counterparts (5AQ5, 5V6, 5CZ5). 
A suitable dropping resistor must be added 
in series with the 5 volt winding. Make sure 
that the resistor is of adequate wattage! The 
current that formerly supplied the audio out¬ 
put tube can now be used to supply acces¬ 
sories. A good silicon rectifier for most re¬ 
placements is tlie Sarkes-Tarzian M-150. These 
rectifiers are very small and may be mounted 
jn a standaid fuse holder. If your normal B+ 
. over 250 volts, use two in each leg of the 
ower supply. 

. . . WA2KYF 



RECEIVERS. K5JKX.— H you wortt lo build a receiver or lo 
really understond your raceiver, this Is the book for yoo- it 
covers every ospect of reccivmg in outhor Kyles usual thorough 
monoer, $2.00 



SIMPUFIED MATH FOR THE HAMSHACK 
—K8LFK— This is the simplest ond easiest 
to fathom explanation of Ohm*s Low^ 
squares, roots, powers# frequency/meters, 
logs, slide rules, etc. If our schools ever 
got wind of this amozmg method of un¬ 
derstanding basic math our kids would 
Have o lot less trouble. 50f 


CW—W6SFM.— Anyone cafi leofn the code. This book, 
expert, loys in a good foundotion for loter high speed C 
ability. 

FREQUENCY MEASURING—W0HKF— Ever wont to set yourself 
up to measure frequency right down to the gnat s eyebrow. 
An expert lets you in on oil the secrets. Join Bob high up ^ 
the list of Frequency Measuring Test winners. $’ -w 


CARE AND FEEDING OF HAM CLUBS— 
K9AMD,— Carole did a thorough reseorch 
job on over a hundred ham clubs to find 
out what aspects went to moke them suc¬ 
cessful ond what seemed to lecd^ to their 
demise. This book tells oil ond will be in¬ 
valuable to oil dub officers or anyone in¬ 
terested in forming a successful hom club. 

SKOO 


- d 1 \ 

I HAM CLUB; 

-- -- —j.— • ^ 


f I 

^ li.h 4. J 

Don v;rai?ui5i 


':sRiiiffi itvf iDiiffii 



ffjykidbrgiHS 


ATV ANTHOLOGY. W0KYQ and WA4HWH,— A collection of 
the construction ond technical articles from the ATV Experi¬ 
menter* Includes o complete, easy to build vidicon camera 
and 50 other projects. The only book ovoiloble about ham TV. 

$3.00 


iMIl'X TO 


SUEIPLUS 


REVISED INDEX TO SURPLUS—W4WKM. 
—^This is a complete list of every article 
ever published on the conversion of sur¬ 
plus equipment. Gives a brief rundown on 
the orticle and source. Complete fo date. 

$1.50 


TEST EQUIPMENT HANDBOOK. W6VAT.— Every ham needs to 
hove ond know how to use test equipment* This book tells you 
how to make valuoble hom test gear easily and cheoply. It 
olso covers the use of test equipment* 50f 
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JEFF-TRONICS 

ARC-*1 Tronsceiver. We hove got some more of these 
sets you can put on 2-meters, See our ad, June 73. 
While they lost, at our special price of $19.00 FOB. 
Complete with all tubes, good cond., not checked. 

115 volt power supply kit for ARC*1. Supplies filo- 
ment plote, & relay voltoges. WHl not operote auto- 
tune. With drilled chassis, power transformer, and oil 
ports. Fits in dynamotor space. 10 lbs. $19.95. 

Loading Copocifor, 5-sections, 400 pf. per section. 
We've sold out 2 big shipments of these, and now 
have some more here. 2%*' x 3" x 6". diom 
shaft. 4 lbs. $2.00. 

Coaxtot Switches. SPOT, solenoid operated. 28 v. DC. 
Type N fittings. 50 ohm impedance. Cost US about ’ 
$50.00 New, $3.00. Used exc. $2.50, 3 lbs. 

DM-34 Dynomator. 12 volts In, 220 volts @ 80 mo. 
out. Fits BC-683 receiver. New. 9 lbs, $3.75. 

All orders must be occomponied by sufficient post* 
age except ARC-1, which ts shipped express or 
freight collect. 

Send for our list of surplus ond horn gear. 

JEFF-TRONICS 

4791 Memphis Ave. Cleveland, Ohio 44109 

HYE-QUE ANTENNA-FEEDLINE CONNECTOR 



New 3-fn-t molcfQd filastlc<and-m«tal 
fitting provides; coax feedar agncite- 
lion, Heavy eopper leads to eloments, 
antenna center support. Hye*Ctue i 
Connector fits standard PL259, Rein* 
forced, weather protected, ultra-effi- 
elent. At your ham stare, or I2,9S 
ppd. Companion Insulators, 2 for 99e 
ppd. Includes complete instruetlons. 


BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif. 92065 



nil J395 pi^Epi^io IK ysft 

IN STOCK AT 


QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
'^Northern California's Most Complete Ham Store" 

SINCE 1933 



As I write this, Dick YA4A (VV4UTK) is at llie mike 
cificrittinx VASA, Dick in the SSB man on this trip, and I 
am CVV tYASlIi. We are ju.st across a river from Vt& land. 


Last week when we were \'A9H and VA9A, we were across 
a river from UilS land. At both spots we could see I he 
bail)ed wire emtanglemtnl.s and guard posts with machine 
guns at each ])lace. 1 wished 1 had had a pair of field glasses 
so I could have gotten a better look at what was happening 
across the river. I'm sure they had their telescope trained 
on us though. 

Life sure has been interesting here the past couple of 
weeks. I am getting lo parts of this country that are cer¬ 
tainly off the beaten path. VVe have been eating and almost 
living off such items as honey dew melons as large as South 
Carolina watermelons, peaches* and manl these big blue 
and purple plums^ some as large as your fist. These are^ the 
best Pve ev^er eaten! There are oranges and tangerines, 
cucumbers, eggplants, apricots, and a number of other fruits 
and vegetables I don't recognise. The weather here is hot in 
the daytime, about 105 to 110, 1 guess, and it gels down¬ 
right cold after midnight. 

Conditions have been reasonably fair. The US east coast 
up to the middle west is worked in the moruings from about 
0030 to 0300 GMT and a few west coast stations a Jilllc 
later. Europeans every night come in up to about 2150 
GMT, We are operating around the clock, when the band 
is open, we are on the air. 21 Me doesnT seem to open here 
much at all, just a few JA^s and UA's and even less Euro¬ 
peans, two or three Africans , . . and that's 21 me here. 
7 me is for the birds, with all the comnierciai snd the 

usual summer QRN. Sandstorm static is somelirnes very bad, 
up to S7 or SS every day from about 1400 lo 1600 GMT. 

Vou never see any clouds in the sky here* but we do have 

a few breezes blowing during the daytime and it's not bad 
if you can slay in the shade. The water in the river is loo 
colli for me to go in swimming, but Dick goes in a couple 
times each day, and he comes out covered with goose pim¬ 
ples. They tell us tliat cholera is almost at the epidemic 
stage around here, so we are very careful of what we eat anil 
drink. So far both of us are in the very best of health, 

Dick is a fine fellow to go on a DXpedition with. Since 
he speaks this language, he is a mtiil if you want to gel 
anything done here. No one in this part can speak English, 
all signs are in the native tongue, and all is Dutch to me. 

The ladies all wear veils and all you can see is llieir eyes 

through a little piece of thin cloth. Their dresses are down 
to their ankles. Til bet that in this hot weather, when they 
get back to their houses and take ofi that veil, they say, 
I ever glad to get that thing oft!” 

Our big problem here is Ira ns|>o Flat ion from place to place; 
usually iUs by nne of those beat-up busses. Occasionally we 
can find some fellow with a car and pay him to take us to 
the next spot. We have an eye on a Neutral Zone over here 
between VA and AP land, only a few miles from the 
Khyber r'a 5 .s. We are trjdng to get some sort of word from 
Bob While WIWPO as lo whether it would be a new one* 
We may go there anyway just for the heck of it, but since 
it's not owmed by anyone, we are in a quandry as to what 
call sign to use if we get there. We'll come up with some¬ 
thing though* 

Tomorrow we QSY to YAO land, right on the border of 
L^JS/BY/A'A* I expect as usual we will be watched. I under¬ 
stand this one is right up there in some mighty high moun¬ 
tains, which should be FB since it will remind me of 
Bhutan. 

It's still W3CRA and WSVA, neck and neck. When they 
are S6, the band is closed to the States* When they are S7, 
you might hear a few weak Stateside “stations. When they 
are SS, the band is reasonably fair, and when they are S9, 
the band is in good shape* 1 must inspect these fellows' 
stations and steal their secret so W4BFD will be in there 
with them when and If I ever get going again* 

My Hy-Gain 14 AVQ vertical sure does look beat-up, bent, 
crooked, but believe it or not, it still has just about 1:1 
SWR on all the bands from 10 through 40. But the shape 
it's in, I certainly would not put it up at home, because 
Peggy would run me back to Tibet I I tell the customs 
fellow’s that it's my deep sea fishing rod! And so far* the? 
believe it tool 1 call the rig an SSB signal generator. I wis\ 
1 had a turntable and tone arm mounied on it, and then . 
could tell them it's my record player. This would kind 
speed up the usual customs delay. . . , Ot 
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VHF 


Meieor scatter buffs watched the passing of the annual 
erseids meteor shower with varying thoughts, Somc^ such as 
/0ENC, said that the show'er was poor. Others worked 
*veral states. K41XC in Florida added KlUGQ and W5UGO 
i Oklahoma for two new ones giving John 29 stales on two. 
ijher interesting QSO's: W0EXC worked VVB6KAP and 
for 3D stales- WA0FDY worked KSTQP; W4VVNH 
'Orked seven stations (W4AWS three times! W0CUC 
orked \V7PUA/2, K2RTH and KSAJF; K0CER QSO’ed 
{2AZU W3BYF and VE3DIR. 

One interesting thing is that ail three South Dakota 
leteor stations w'orked stations only on an east path 

nd all within an IS degree beamwidth. Each station had 
lany skeds in other directions, but very little was heard, 
tnyone else have this problem? 

During each shower the question arises, “Did I work him?” 
Vo meter DX men have been long known for their honesty 
n making valid contacts. Now just what is a contact? Ponder 
hai one for a minute. The consesus is that there must be 
n exchange of information. Going by that, merely exchang- 
ng calls and a “roger“ would fulfill the requirement. Granted 
hat one for a minute. The consensus is that there must be 
his, two meter men have come to generally accept a form 
•stablished by a \V3 a few* years ago. In it, four pieces 
if in format ion have to be exchanged. Some of ibis 1 be* 
leve to be repetitious^ I refer to sending calls and a signal 
Tport, then the signal report with a “roger,” then a separate 
‘roger.” The rules say you send the “r” until you receive an 
ng on this and are beginning to use the calls only, signal 
epori only and then the “roger” only. 

This “roger” business can get silly very fast. You have ex- 
:hanged all ihv^ necessary information except the confirming 
*roger/' The rules say you send the “r” you receive an 
•‘r.” Okay, I'm sending an “r” to, say, WC2ABC. He re* 
:eives it and quits sending, but I may not have heard this 
How many (JSO^s have YOU lost this w-ay? On the other 
hand, if someone doesn't cease sending “r” when he copied 
“r” this silly exchange would go on, rogering the roger, 
rogering the rogering roger , . . you gel the idea. 

Some fellows send a 73 or SK after the “r*' so the guy on 
the other end knows he got the two way “r.” This is fine if 
there are still a few meteors around, I for one am going to 
send the “r” (if I get that far) until 1 hear an “r” and 
then Pm going to quit, get a cup of coffee and wait until 
ihe next sked. In my book, Fve worked him. If you want an 
interesting discussion sometime, ask WIFZJ what he thinks on 
this topic. By ihe way, I*m braced for the flood of protests 
that will probably come my way after this discussion. As 
KSJKX would say, “What do you think?” 

The next showers to try something new — and perhaps more 
reasonable—are the Orionids, October 18-23; Leonids, No¬ 
vember 14-18 (they should be excellent this peak year) and 
the December 10*14 Geminids. Good pingin'. 

Another form of propagation which could start to show 
some life this fall with the sun spots on the increase again is 
aurora. These signals, reflected off the Aurora Borealis (Nofth* 
era Lights) usually peak around sundown and then return 
again about 2 AM, Distances covered can range from a few 
miles to several hundred miles. If you've never heard an 
aurora signal you won't believe your ears the first time you 
do. Next time W'WV is sending a forecast of “W” or “U” 
followed^by a number, swing your beam slowly across the 
.^iirtSern sky and listen for something that sounds like a 
buzz saw going through one foot knotty pine. That is auroral 
Incidentally, forget AM (and maybe FM) for aurora. Try 
CVV or SSB* 

The boys at project Oscar are looking for reception re¬ 
ports on the 145.95 me coherent beacon. It has been re¬ 
ported by W60J\V and ether observers about 3 db out of 
^the noise and 20 or more db down from the 145.85 me bea¬ 
con* If you hear it, tell them, 

^ And don’t forget to get that antenna work done now. It 
ill be cold before long and although antennas with hide 
ozen to them seem to wort best, it’s rough on the CW fist. 
'■pnT forget to write, 

. , . K 0 CER 



Be the first kid on your block with o semiconductor sig¬ 
nal, We supply 4 watt transistor, heat sink ond instruc¬ 
tions for making 160, SO, 20 meter transmitter from your 
crystol and junk box parts, $2.95 postpoid 

MAXIM RADIO, BOX 341, WALTHAM, MASS 02154 


QUEMENT 

"'Narthem Mait Ctpmpt*tc Haiti ^ 




ALL.TRANSISTORIZED 
GRID DIP METER 


• CompAct 

• LishlWeighl 

• Acciinl* 

• SeH-,cofit4in*dl 

• HfiAvy Dip 



AupilsIilMl 4. CtAI* 

lilt miltj iir 
uvjl trtlttry. 


THAU ISOWc 


Metis OF USEi 








Md 

dl«nT 

4% ■». 



NEVER BEFORE 
HAS A precision 
INSTRUMENT UXE 
THIS BEEN OFFERED 
at such a tow PRICE 


QUEMENT ELECTRONICS 

IDOO 50, BASCOM AVE. SAN JOSE, CAUF. 
"Your HvAdquAftBrC" 



A' 



73 Magazine Back Issue Grob Bag 

An assortment of 20 different bock issues of 73 
from 1961 to 1963. No choice at this low price. 
We send what's ovailoble. $5 

Cheapskate's Assortment 

Eight bock issues of 73 for o puny 52, 

Single Back Copies 

Individual copies of bock issues from March 1961 
to present ore available for 50c each. Earlier ones 
(except the unovorlable January 1961) are $K 

ATV Experimenter 

Five or more back issues for 50c, No choice. They're 
running out fast. 


Write parks Lobs, 


6 Up 

We don't have ony more 6 up. 

Beoverton, Oregon. 

Binders ond Bound Volumes 

BeouHful red binders for each year of 73 are avail¬ 
able for only 53 apiece. Years are 60-61, 62, 63, 
64, 65, A few 62, 63 and 64 bound volumes are 
occasionally available for the incredible price of only 
$15, 


73 Magazine 


Peterborough, N* Hp 03458 


119 




























































CALL-LETTER SIGNS 
Ord^r four oiU ia ne&t 
2-Inch die cut letten 
with base. Just rlchl for 
the etimck. You ftstemble 
—Letts ra: 3/22" il Ir er 

ihowcard itock. Biier 
Sitin finish bltek plmsttc. 
Price $K50 pesfpoM 
GIFT SHOP 
Bojt 73 

Northfletd, Ohio 440&7 


advised by sny lawyers that 
don^ t you ever proofread y 
arer«L b^qjp. Afand 
thlw irf^hy -fexSl for 
have no other recourse but 
should be tarred feath 


WE WILL PAY $50 

for Sendix ^**6/11 Tube Testers sen! to us by De¬ 
cember 30, 1965, We’li pay freight also, 

SPACE ELECTRONICS CO. 

4178 PARK AVENUE, BRONX, N.Y. 10457 

CY 9-0300 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehensive collectton of Motoroto schemotic df- 
ogroms covering low bond, high bond and 450 me equip¬ 
ment monufoctured between 1949 end 1954. Crystal 
formulas, olignment mstructions and a wealth of technical 
data IS included in the 92 poges. Price $3,95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Mossachusetts 


HW 12-22-32 OWNERS 

Complete Triband Transceiver conversion 

plans. $10.00 PP. 

Tribander 

fiox IS, Queens VilEoge Station, Jamoicci, N,Y, 11429 



TOPS In Convenience * Luxury , Economy 

10 minufei from downtown 
Los Angeles,. ■ within eojy 
access of oil the oreo^s 
fobulous ottractions,, .near 


Hollywoodfomed movie ond TV studios* 


Wide choice of accommodations, * .room, suites, kitchenettes - 
all rooms are air and sound condiHanedi hove Hi fi, TV, 
switchboard service ond room phones« King-size swimming pool 
, 4 .patio foe sunning ond relaxing* 


A 

|V|OT1|(>DOE 



777 Vint Sfrttt 


Singles from S8' Doubles from $10 

Member of Diner's Club, 
Amtfican Express and Carte Blohche 

Telephone; HOtlywood 3-5671 

HOLLYWOOD3S,CALtFORNIA 



Peter Volpe, Ted Guernaras (Beputy Registrar), John 
McCarthy (Commissioner of Finance and Beputy 
Governor), Governor Voipe, Father Ban Lmehan, Pat 
Voipe, Bob Waters, Russ Ringland 


Deor Wayne: 

The issue of call letter plates to all the amateurs in Massa¬ 
chusetts was announced at the ARRL New England Division 
Convention in April of this year when it was announced that 
Father Dan WIHK would receive the first set of plates. 
On the second of June we were told that the Registrar had 
decided to issue license plates as public senice plates at no 
extra charge to all amateurs in Massachusetts, We were asked 
to fumiEh him a list of amateur radio operators who wanted 
plates by June 15, As we didnT have the time to make a 
direct mailing to all amateurs in MasEiachusetts, we decided 
the only way we could do it w^as through the use of Amateur 
Radio. After all we are communkatim people. (We were 
asked not to use the newspapers). With the help of FE\LARA, 
Tlie Quannapowitt Radio Association and many other amateurs 
and nets, w^e turned in a list of 2018 amateur calls to the 
Registry, ^fany more than the seven or eight hundred they 
expected. These plates are being issued for 1965. 

Our thanks to all the amateurs and their communication 
systerns who made this endeavor so successful. 

The License Plate Committee 
Russ Ringland WIEYZ, Chairmon 


Dear Wayne: 

The 1215’er (May) Is the greatest thing since the 
.APX-6, and twice as much fun. Thanks for renewing my 
interest in home brewing. Keep up the sarcasm, too 1 ! 

Jim Waldorf WA8GAJ 
Canton, Ohio 

Dear Wayne: 

I would like to take this opportunity to say that I agree 
thoroughly with your editorials and view^s concerning the 
ARRL. Oscsr was one of the greatest opportunities ama¬ 
teur radio has ever had to receive favorable public recog- 
nition. The league should practice what it preaches. In the 
April 1964 issue of QST W8GUL wrote an aiticle en¬ 
titled **Come Blow’ Your Horn,” The author says that 
“publicity must be persistent and Tegular," All the other 
satellites get publicity, why not Oscar? Those amateurs 
who take pleasure in writing you nasty letters should 
consider points such as this seriously. 

Your surplus conversion articles w’crc superb. Keep up 
the good work. 

Neale C, Hightower WA4NAI 
Charleston, S, Carolma 

I tako it hack, Neale, Oscar U finally did get some publicity^ 
The June 22nd National Review bad a nke little nine lin. 
squib on it. Vll bet Barry sent u in for them * * * hi 
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iear Wayne: 

I want to spout off about our local fortn of democracy 
t evidence during my recent encounter with the local 
tanning Commission. To make a long story short, I 
pplied to the local County Planning Commission for a 
ariance^to the height restriction in the zoning ordinance* 
1ie zoning limit is 35 feet but I requested a variance of 
aother 6 feet so I could erect a crank*up tower. The 
tanning Commission decided there should be a public 
earing on the matter^ so I prepared my case complete with 
hotographs, diagrams, design computations, reference 
ooks, Weather Bureau wind roses (to show the prevailmg 
inds), proof of liability Insurance, and anything else I 
auld think of to support my case. The fellow living behind 
1C was objecting so the Board gave him time to make 
is statements which he did not have to prove. When it 
MS time for my side, 1 started presenting my side but the 
ioard (2 members) cut me off saying time was running 
ut and my request was denied. 

My Attorney has advised me to procede with the building 
ermit up to the 3S foot zoning limit because the objections 
^ere not valid. While applying for the permit I got a 
hance to see the letter that was filed objecting to my re- 
uest. He had made several points which could have been 
efuted if someone had bothered to check the objections 
gainst ray application but I think that the last objection 
vas a real gem. My antenna could be used by enemy air* 
raft or missies to home in on^ Hi, 

Anyway, thb is w^hat happens when you try to follow 
ocal building ordinances and do everything by the book, 
riave to say 73for now and get busy on my homing 
»eacDn. Hi. 

Richard M. Schreiner WA7ACN 

Portland, Oregon 


Dear Wayne, 

When I visited K2US, after walking through hallways 
ind up stairways, I was confronted by a picture window 
lud a locked door. When I knocked on the door the lone 
>perator looked up and shook his head. I continued to 
mock and he came to the door, opened it a crack and 
jaid I couldnH come in until I got rid of my Coke. I 
Jrank it, walked back down the hallway to a receptacle and 
retunied. I was then allowed to enter, I asked what band 
he was working and he said “none.** He called a short CQ 
(no answer) and I again asked him what band he was 
using. The reply again was "none/' I asked for a QSL 
card and was refused. I asked to sign the visitors register 
and was refused when I mentioned that I did not yet have 
a license. I think I would have been received better at a 
Moscow amateur radio station. 


John English 
Sherman Oaks, California 
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INVERTERS 

complete or kitt 

6vdc to 12vdc VW owners 
12vdc to 12vdc convert 4* to — 

I2vdc to 28vdc uHIlze surplus equipment 
12vdc to ll5v 60cps 150 or 300 woH 
T 2vdc to 115v 400 150 or 300 watt 

1 2vdc to 45Qvdc B-f- anyone 
OR 

DESIGNED TO YOUR REQUIREMENTS 

Send us your specifications 

WRITE for complete 
information ond prices to 

INVERTRONICS 

P.O. BOX 342 PINE BROOK, N. J. 


SURPLUS BARGAINS 


m hm moTed to qoartort to ttort Bit new rev 

with, Luchr finds and scarce nems. 

TCS DYNAMOTOR MOBILE POWER SUPPLY 
NEW 12 V dc input, 400 v dc @ 200 ma output. 
$3.95 postpaid west of Denver. postpaid east 

Dow Trading Company 

N. Dowdell W6LR 2057 E. Huntington 

Elliott 7-3981 Duarte, California 


STRAIGHT SHOOTING 
ARROW SPECIALS 


Ponadopter—IP69C/ALA2. See June 1964 issue 
of 73 

New with tubes $22.50 

Used with tubes $17,50 


Coltins Receiver—51H3 R105/ARR15 (See June 
73). A fresh supply just arrived in very excel¬ 
lent condition, $67,50 


Collms—^Singie sideband multiplex generator using 

irar. 


mechanical filter F84Z-2 or simi! 
motic and dota* 


With sche- 

$22.50 


R19/ARC12—Tunable receiver 118 to 148 me 
complete with 14 tubes. Excellent, $34,50 


APX6—^Tronsponder for 1215 me. Excellent less 
tubes, 40 lbs. $7.95 

Doven Frequency Meter—Direct indicating fre¬ 
quency meter coverino 25 to 5000 cycles tn 

-S Kc). 


four ranges {,l-.5-l 


Excellent. 


$29*95 


LM—Frequency Meter—125 to 20,000 kc. Com¬ 
plete with original calibration book. In excel¬ 
lent condition. $47,50 




Tubes 



1B40 

1.00 

6AU6 

,40 

836 

1,50 1 

2AP1 

6.50 

6J6 

.40 

d66AX 

2.50 

2C39 

5,00 

6L6G 

1.00 

872 

2,50 

2C40 

5,00 

12AT7 

.40 

902P1 

3.95 1 

2C43 

4,00 

304TUTH 

1625 

.35 

2C44 

1,50 


27,50 

5692 

1.00 

2E26 

2,00 

307 

1.00 

5763 

1.00 

3B24 

1.00 

416B 

5.00 

5842 

5.00 

4X150A 

7.95 

723AB 

5,00 

5694 

12.00 

5R4GY 

1.00 i 

607 

1,00 

6146 

2.00 

6AG5 

.40 

808 

1.00 

8012 

1.00 

6AKS 

.40 

813 

9.00 

8020 

2.50 

6AL5 

.40 

8T5 

2,50 

8025 

1,50 

6AQ5 

.40 

832A 

4.00 




ARROW SALES-CHICAGO, 

2534 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 

Send for cotalog #131—FREE¬ 
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CATALOG 


Wor/d's '’BfSr BUYS” 
in GOUT. SURPLUS 

Electronic Equipment 


FULL OF TOP QUALITY ITEMS - TronsmiMers. 

Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynomotors, Blowers, Switches, Test Equip* 
meni, Heodsets, Amplifiers, Indicolors, Handsets, 
Converters, Control Boxes,^etc., etc* SEND ISr*- {stomps 
or coin) for CATALOG ond receive SOff CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105'* LIMA, OHIO • 4SB02 


ATTENTION VHF^ERS 

Send for a sample of the VHF'ER, the magazine forfi' 
serious VHF-UHF hams. Ideal for anyone interested in 
improving his knowledge of the most interesting field 
in ham radio. 

Subscriptions; $2 per year 

$3 foreign 

THE VHF'ER 

Parks Laboratories 
Route 2 

Beaverton, Oregon 



Continued from page 2 

him to watch out for me. Since 1 wailed unti 
the last minute, a.s I usually do on things lik 
this, I was v^ery grateful when I got a call oi 
twenty from PJ3CD and instructions on hov 
to get a license when 1 arrived. It seems all 
had to do was send a copy of my U.S. Ucensi 
down to Chet and everything would be takei 
care of for me. 

There are only a couple of flights fron 
Puerto Rico to Cura^'uo a week, so 1 had t( 
make do with one that left late at night aiic 
arrived near midnight. They were right thcK 
to greet me and drive me to the hold, even so 
It wa.s quite a drive out there because Clie 
liicked a completely isolated area to build hi} 
hotel. 





The hotel is quite different from what I had 
expected. It is made up more like a motel, 
with five buildings, each with seven rooms. 
The rooms were large, nicely furnished, air 
conditioned, had beautifully done bathrooms 
with showers and tub, and a private balcony 
overlooking the Caribbean. A few steps away 
from the rooms is the recreation building . , . 
something like a hotel lobby with lots of chairs 
and couches for sitting and talking and play¬ 
ing games . . . plus the ham station with a 
picture wiiidow in front of it looking out to 
sea. The next building over was a dining room 
and bar. 

Chet had tlie OK for my ticket and 1 spent 
a gootl deal of time operating PJ3CC. 1 did 
get out for some skin diving and a sail. They 
have facilities for water skiing, deep sea fish¬ 
ing, tennis, and all that sort of thing, but I’m 
afraid that most of my time w'as spent on the 
rig and eating. Good food. 

Chet tells me that he is going to be pretty 
crowded this winter so you might plan well 
ahead if you w'ant to vnsit there. Chet, with his 
brother and their wives run the place and it 
is a nice family atmosphere. 

Tlie w'eather w'as fine when 1 was there in 
late July . . . about 90“ temperature and 70% 
humidity. It was very comfortable for taking 
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t easy and fur waler s[)oits. 

1 ilid take one day oH and visited town, 
uiias PI3C1) (jiiickiv arranged a Inunfest anti 
■igld PJ’ s came over that evening. W^e had a 
eiy enjoyable talk which didn’t break up 
•ompletelv until after 2 am. The next time 
oil work P12CD, PJ2CE, PJ2CO, PJ2CR, 
>J2CZ, PJ3CH, PJ3C:D, or PJ.3CH give them 
egards from Wayne. 

You can bet that I’ln going to get to Curasao 
about 40 miles north of Venc/uela) again as 
ioon as I can, 

5kin Diving 

While I was down in tlie Caribbean area 
doing the piece on the Arecibo dish and tlic 
Coral Clih Hotel, it .seemed like a waste not 
rc) .stop o\er and sa\ liello to Dick Spencele\^ 
E\’4AA and, heh, lieh, go on a sliort .skin 
liviiig trip while I wa.s there visiting. 

Dick is d. ing well. He rei)orts that he has 
finally managed to kick tlie DX habit, at least 
to the extent that he can allow a new country 
to get on now and tlien without his having 
to he the iir.st to work it. Dick was a little 
vagne, but I think that there are a couple that 
he has completely mi.ssed recently. 

So there’s this little ( 65 foot) boat tliat goes 
for a one week skin diving trip every other 
Mondav out of St. Thomas. There were seven 
of us along as pa.ssengers plus four crew and 
we cmised all through the British Virgin Is¬ 
lands and had a very good time. The chap in 
charge of the skin diving (John) tiimed out 
to l>c an old acquaintance . . . we’d gone div¬ 
ing together in Bermuda about eight years ago. 
I haven’t been skin diving for about six years, 
so it was particularly enjoyable to get back 
in the swim. 

Unfortunatelv the boat onlv had 32 v'dc so 

■■ 

I didn’t bring along a transceiver . . . maybe 
next time. 

. . . W2NSD 


ALL BAND TRAP ANTENNA! 



Reduces Interference and 
on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All BandsI 


For ALL Amateur Trans¬ 
mitters. auaranleed for 600 
Watts AM 1200 SSS Pi- 
Net or Link Direct Feed 
Light, Neat, WtatherpriJof 


Comptete ts shown total length 102 ft* with 96 fL of 72 ohm 
haliinced twinJUie. lli^lmpact molded reionaut yepa. (WL 3 
oz. I' I 5' lunfiL You just tune to desired band for twamtiSe 
results. Eicellent for ALL wortd-^rtde ihurt-wave recoirent and 
ajuatctir iransmkterit. For NOVICE AND 

r'^.UItS! NO EXTRA TUNE US OU GADGETS NT*Jv1jLU, 
ElljiHrialcfl !i aeiniraie antemms with epellenl perfurmanci: 
ciiaranieed. Inconspicuous for Fussy Neighborhoodsl NO IIAY^^ 
WlllE HOUSE AP1*EAHANCEJ EASY INNTAELATION ► 
i'utriplete Instruetiofis. 

:5*tw-20*i5-10 meter bands. Complete 

4U-2U-15-10 meter. 54-fL (beat for swl's) Complete 514.95 

ScND ONLY 53.00 (cash. ek.. mo) ami pay fnnstmaii balance 
COD plus postage on arrtral or send fuJj price for postpaid 
JeMvery. Complete Installallon & technical Ijisiruciion* fur¬ 
nished. Free Inforriiutiun on tnanj other 160-6 meicf antennas. 

Araltaiile only frorn: 


WESTEKN RADIO 


Dept. A7-10 


Kearney^ Nebraska 


|ilk|«*«Pr 
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TilCO Guarernfeod Smi*Cor»ductcr^—NEW TUCO 

SP2SS7 FET, P-Chaimel Uiffibcd plaiuir sIHcoji Field ICf- 

Tcct Tramdston. T.I...... 4,50 

fK.’P 71 Photo TTan^istor. ^tuUiird . 

‘iN3:il>Tl 410, NlUV rnmm, 20(1 MU niiiL. VIIF. iH\ 

S{727. Pinver. NPN. UK) volt 4 watU. liiyh gnihi, willi 
hard, can be UHetl directly oft line. TJ,. Biltcon .... 
TIXMHT-l'NP. 300 MIC, Bead type 
Ta030. Tl, PNP* 150 w. 100 V. 15 aiiin 

OBPOO, AmiKTCN, Uiul Sulf diode ....... 

2N705, Moterola. PNT, 325 MC, VHE . . 

2X71 Hi. Alotarola, N1‘N, 325 MC, VHF . 

2X007. T.i., X'PN, Ui-ftm- hiBli gain -- - 

2XM06. Hhcenii^, XPN. Hi-freii, high gam ....... 

2N2GI3, HCA, PNP. Low prearup. 120 hfe - 

2X1 riA, TimgsuL PXP power, 80 r. ITi amp. TO-RO 
2X1100, TiiiigseK i''XP power, 100 v, 15 ;Hiip. BO walls. 

TO '3(1 .. 

2NIM7A, Clevilc, PXP iifiwer* 00 t. 1.5 aiiip. 00 waltH. 

TO-3 ... *.. 

2X1500, Philco, l'Nl» ilLfruq., 450 MU iiigh pin 
2N2 l34/PAriT28. Amperex, PXP. 200 nio. 32 v 
XTX’, Hilkfin, 45 vult, TO-5 Cii*s4% ilF ,4yl.OO 

XTX, llmrmiiuan, 35 volt. 15 MU, HE. Iiigh life, as 

2X130S ..... ,5/1*00 

rXP. Oermaniunu 35 volt. 15 MU. HE. high life, as 

2X1300 . . * ..... . 3/1.00 

25IUO, KectifS<*r, Int. lU^,, 25 amp. Did v., wilh/ 
Imrdwaic - 

1N32I0. Rcrlitlfr, Motorola, 25 amp. 2iiit v .. 2.00 

1N3213. K«t*tifler. Slotorola. 25 ynui- I'H' v.. iviUi/ 

liardware . 

Ninnhmtl Zener diadeSi 1 watt, all valtag^H fioiu t v, 

to 60 V* ..... 

nr20. Zener diode, 300 nnv. voltage from G to oO - - 
ELKXTliOLYTU: ASSORTMENT, snb-min., all value.s - 

Tantalytlc Assortment, snb-mjn., all values . 10/2,25 

InUl Bee, silicon controlled rectifier, 200 v 

7 amp.....-. * I'W 

Diodes itssorted. Gertnamuiii k silicon, all exj^llent 30/i*TO 

*75 
,75 
,75 


1.75 

.50 

1.25 
.40 

1.90 

.50 

1.00 

1.00 

1,00 

1.00 

.50 

2.00 

2.50 

1.50 

2.25 

1.25 


« « 1 
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TRAXHFORMBRS: s.s' 0-15, UTC, sub-mliL Boxed 

TZ-13, Triad, aib-mltu Boxed 

TR-5, Thord., siih-min, Bnxed 

12 volt filament transfonner, sub-min, V* x 114" x 1% 

150 nm .... 

Transistor Powder TransfonniT, IlarmoiuKardon. (From 
CitaUon A) PrL 115 v. GO cy.. Sec. GO vac C.T., 

6 V, @ 1 amp, *.... .... 

Variable capacitor^ (Hammerlund) VIIF ^8128-213, 


1.00 


I" X 1". sh. 


Variable capacitor, tJohnson j VIIF, 1-5 pf to 5.1 pf, 

6ub-iTii.li b I 

Molded chokes, sub-min., all »alues. color coded, eocapsii- 

lalml + 20 /l.OO 

Coll forms, ironcore & ceramir, sill sniiill sixes assarted 15/1,00 

Insulater aLlleator clips, red A black, eael* .. *. * *10 

KU #22, Uurve tracer, cheeks transistors, 7:eners, diodes, 

etc, with sehemntk and instnuiient Imx, ...*. . . , »*00 

Kit #30, & Jeff" 2 w'att amplifier, schematic* etc. 3,00 

Kit #31, Pholn ampUfler, with nCP 71 tmiisistor, etc. 5*00 

Kit #32, Light Dimmer, with SCR, components and 

niatic. 4 -***.,.,,-.*,*** -.. - - * 4.00 

Kit #23, 6 watt. Quasi-Compliment a r>^ audio amplifter* 

5 XM. --- 4 -.... ... , . . , 10.00 

\ erP Ereadtjoiird 1\it *.-i«»*.***. ,**,. . ■ . J?.y.5 


2.50 

30 

,50 


m 4 tv-« 44 « 4 *'> 


Write far Free Catalog 

TRANSISTORS UNLIMITED COMPANY 

462 Jericho Turnpike, Mineola, I.I., New York 11501 
Minimum order $3.00* Postage free In U.S.A. 
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2 METER NON-DIRECTIOHAL ANTENNA 


ar 










2M Con-ex 

A rucked uiteniu for 1 moun 
that will flfo moro r^ln and 
better oorerafe than m dipole. 
Th# Convex will wltbetftad ftlM 
Id excesi of LQO mph. Perfect 
for locsl nets. Ad xdUdiia erery 
VHP ham can afford and ihould 
hare for local coDiadi. MounU 
for either rertleal or borinntal 
polarizations. Can be used with 
52 ohm coax or parallel feed 
line. 


$8.95 ppd in eentlnontal USA 

ELL-CONN PRODUCTS 

Box 83, Ellington, Conn. 06029 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 


Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


RADIO TELETYPE EQUIPMENT 

Teletype Models 14, IS, 1», 20, PRXD, 28, Klein- 
schmidt printers. Boehme CW keyers. Radio Re¬ 
ceivers Collins 51J-3, 51J-4, R-390, R-390A. R-391. 
Hammarlund SP-600JX, Frequency Shift Convert¬ 
ers. 

ALLTRONICS HOWARD CO, 

Box 19, Boston, Mass. 02101 Tel. 617-742-0048 



GU ARANTEED RECONDITIONED 

HAM GEAR 


V' ^ ^ WRITE NOW 

■ FOR MONTHLY 

d!***?^” electronics flyer. 

999 HOWARD AVE-BURLINGAME, CAL. 


MORE LUCKY BUYS 


902A, '!** CttTp 600r maiimimi an defiedlon plates, hU 
octal socket. NEW $3.50 

2" Mu-metal shield, for above, or 2API or 2BP1 $2,30 

Combination offer, 902A & 2^' mu-metal shield $5,30 

CERAMIC MIKE, by American Mkropboite, push-to-talk 
switch, 4 conductor curly cord, mounting plate. 

BRAND NEW $5.00 

Curly cord, 5 conductor, 1 foot, stretches to S foot. 


BRAND NEW $1.29 each, 4 for $4.50 

TANTALUM CAPACITORS—CHEAP 

4 mfd, 60 T. dia, long, leaffe 39f ia., 3/$1.10 
175 mfdd 15 V DC dip type, leads 49| each, 3/$1.35 

50 mfd 80 V DC, x 1%” h, GE two on an 

assembly, easily separated 69< ea., 3/$1.95 

SAVE YOUR LOOT—1*11 be at tbe Hoosier mils hamfesL SpHng 
Mills State Park, Mitchell, Ind. Oct 10, 

All orders, except in emergency or I'm at a hamfest, slapped 
same day recelTed, For free "GOODIE" ab^, send self ad- 
dressed stamped envelope. PLEASE, PLEASE Include sufficient 
for postage and insurance. Any excess refunded with order. 


B C Electronics 

Telephone 3t2 CAIumet 3-2235 
2333 S. Michigan Ave, Chicago, Illinois 60616 


NEW PltODIJCTS 



Telrex Catalog 

Telrex Laboratories* new PL-66 short form 
catalog contains lots of interesting goodies. 
They have antennas for all bands, from an 
eleven element vagi for 432 to a three element 
optimum spaced beam for 40. They also have 
Duo-, Tri- and four band beams and some CB 
antennas. Not to mention the broad-band ba- 
luns, inverted V kits, masting and very heavy 
duty rotator. Send now: Telrex, Asburv' Park, 
NT. 07712. 


Kit-of-the-Month 

Here’s an interesting idea. The Kit-of-tlie- 
Month Club ofters a different electronics kit 
each month for a low price. The kits are simple 
and easy to make, so are ideal for beginners 
and those with limited experience, yet could be 
a lot of fim for old hams as well. Incidentally, 
you don’t have to buy a minimum number of 
kits. Get more information from KOTMC, P.O, 
Box 44718, Los Angeles, California 90044. 



Waters Attenuators 

The new Waters wide range attenuators pro¬ 
vide up to 61 db of attenuation in 1 db steps. 
They may be used to check S-meter calibra¬ 
tion, relative signal levels, antenna gain, front- 
to-back ratio, receiver sideband suppression, 
image and if rejection, and measure filter re- 
spone. Maximum power is watt and VSWR 
is less than 1 .3 from DC to 225 me. The model 
371-1 with UHF connectors is $27,95 and the 
371-2 with BNC’s is $29.95. For more informa¬ 
tion contact Bob Waters at Waters Mfg., Way- 
land, Mass. 
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Lafayette 6 Meter Transistor Transceiver 

Lafayette has introduced their model 650 
>olid-State 6-Meter Transceiver for only 
M 19.95. The fully modulated transmitter fea- 
;nres 1.5 watts output with 6 crystal controlled 
'hannels (8 me ciystals.) Tlie tunable receiver 
■overs 50-52 me with a sensitivity of 1.2 i-iv 
ind a series gate noise liiniter. It uses a zener 
/oltage regulator and can easily be operated 
Ixed with the external antenna connector and 
optional 1 15 vac power supply. Other features 
Telescoping wLip, S-meter, relay switching, 
PTT mike, carrying case and shoulder strap. 
VVTite Lafayette, 111 Jericho Turnpike, Syos- 
;et, N.Y. for information and a catalog and 
tell them where you saw it. 

TUCO Catalog 

TUCO h as a fantastic catalog of semicon¬ 
ductors, subminiature components and elec- 
^onic kits. Many of tliese parts aren’t a%*ai]able 
elsewhere—at least, not at the reasonable prices 
TUCO offers. Among their products is a com¬ 
pletely built regulated power supply that fur¬ 
nishes 12 volts at 1 amp and costs only $15, 
and a 12 watt transistor amplifier for only $20. 
Be sure to write and get their catalog if you do 
any building and experimenting. Transistors 
Unlimited, 462 Jericho Turnpike, Mineola, 
N.Y. 11501. 



PIC Air Wound Coils 


Polyphase has developed a new line of 55 
standard tj^es of air wound coils for many 
ham and industrial uses in transmitters, re¬ 
ceivers and other equipment. The Polycoils 
feature special “D” section supports for mini¬ 
mum power absorption for lower losses and 
higher Q. They are available in lengths up 
to 10", diameters from K" to 3", and pitches 
from 4 TPI to 24 TPI. Special larger Polycoils 
and variable Polycoils wdth ratings to 15 ICW 
are also available. Write for bulletin CPIOOI, 
Polyphase Instnmient Company, Bridgeport, 
Pa. 




M, 


M 


TENNA-BAL 



COAX 




VL«f>»n 

■-( iir- M.' 5., 




$10 


net ppd. 
in U.S.A. 


BROAD BAND BALUN 

m Flat in the amateur bands 
from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenno or 
bolanced line. • Improves efficfency and rodia* 
tion pottern. 

Two models, I to 1 or 4 to 1 impedottce ratio 
Size \V4* OD X 4" long. Wt, 4 or- 

FUGLE LABS 1835 Watctiung Ave., Plainfield^ NJ- 



£*■ 

Tf 


COLLINS MECHANICAL FILTERS F250A-20, 

250 Kc Center Freq.^ 2 Kc wide ot 6 db, 

4,3 Kc at 60 db. Ideal for SSB, New 
these filters cost $46*00 each* These are 
lullouts guaranteed good* Get ^em now. 

'hey won't last long at this price. $3*95 eo. 

Nationol MB-40SL Mtiltiband Tonk. NEW, 

3,2 to 9*0 me and 12.0 to 34,0 me, for 
grid circuits of 20 watts input arid Final 

plate circuits with 40 wafts input* 

A Steal at $3,95 ed. 

Sorkes Torzion F-6 Sil Rect. (1N2484) NEW, 

600 PIV 750 Mo. 10 for $3-75 

2 Meter Band Pass Filters^ Coax, Heovy 

Brass, Silver Plated, Eliminates All TVI $5,95 eo, 

GE NE-48 Neon Glow Lomps, 7500 hrs* 

Life, NEW 

Leecroft Sockets for above with 12" 

Tails 

6C9 Tubes, NEW, Get A Spore 


5 for $1.00 
piQ 

5 for 50 tf 
51,75 eo. 


EQUIPMENTS 

Ferris 32B RF Norse and Field Strength 
Meter, 16 Kc to 20 Me* 

Q-Meter, Boonton 170A, 30 to 200 Me* 

GR 805C Sig, Gen. 16Kc to 50 Me* Exc. 
Cond, 

HP S24A 10 Me. Counter, 6 neon lamp 
bank readouts and 2 meters 

HP Rotfometer, 416A, $550*00 value 

John Fluke !0t VAW Meter with 8 Shunts 

All Equipment FOB and subject to prior 

Minimum order $3.00 


$75,00 

$250*00 

$295,00 

$395,00 

$175,00 

$95,00 

sole. 


Government Warehouse, Inc 

264 Shrewsbury Ave,, Red Bonk, N.J. 



SPECIAL LOW PRICE 



A fortunate purchase allows us to offer these hi^ 

f iriced computor grade transistors at such rldiculousTy 
ow prices. All are mounted on printed circuit boards 
along with assorted components such as * resistors, 
capacitors and a host of other surprises. You pay only 
for the transistors, other parts are FREEl 

BUY 100 FOR $4,00 or 1000 FOR S3S.00 PREPAID 


... NOW TAKE ADVANTAGE OF THIS SPEOAL PRICE 


SEND YOUR’ORDERS TO ALCD LAWRENCE. MASS. 
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if Price^-$2 per 25 words for non-commerelat ods; $5 per 25 
words for business ventures. No display ads or agency dis^ 
count. Include your check with order. 

if Type copy. Phrase and punctuate exactly as you wish it to 
appear. No oil-capital ads, 

if We will be the fudge of suitability of ads. Our responsibil^ 
ily for errors extends only to printing o correct od in a 
later issue. 

if For $T extra we can maintain a reply box for you* 

if We cannot check into each odvertlser^ so Caveat Emptor . . , 


CQ LIBRARY for sale* Sept, Oct 1953, May, June, July, 
Sept, Oct, Nov 1954, All but Feb-Dec 1955 and 1956 
through 1964 solid. Will ship. F. J. Krauss W8SPR, 
906 Morris St., Salem, Ohio 44460* 


TTY CHANNEL FILTERS, new surplus Northern Ra¬ 
dio, 595, 765, 2635 cycles. 2 for $5. Audio filters, 300 
to 3300 cycles, UTC 500 ohm, 20 watt 2 for $5, Lock 
City Electronics, R. 1, Sault Ste Marie, Mich. 


COLLINS 32S3 S500. 516F-2 power supply $75. 75! 
$450. Lot price $975. RTTY model 28RO $150. Deliv¬ 
ered 150 miles. K9HUK, RRl. Box 303v, Brownsburg 
Indiana* 


432 MC PREAMPLIFIER. 5 db noise figure, 17 db gair 
transistor. Great for ATV. Ready to go, $12.50. Twc 
for $23. W60RG. 10253 E, Nadine. Temple City, Cali¬ 
fornia, 


SX-lll. Almost new* $155, 0X^60, ‘a year old, S50* Bo> 
$200. Want Galaxy V with AC- Will trade, WN60GG 
3171 Walker, Rossmoor, California 90720. 


GALAXY V, llS/230 volt supply* deluxe console* VOX 
calibrator, remote VFO, $695 new, take $405. 75Alj 
speaker, excellent $85. Don Payne W4HKQ, Box 525, 
Springfield, Term. 


MOSLEY JO-20 vertical, SIO; used 14AVS, $15; Webster 
Band Spanner and chain mount* $15; Heliwhip 6 meter 
cowl mounts $10. KpDQG, Box 156* Boone, Iowa* 


GONSET COMMUNICATOR III. 6 meters, PTT mike, 
110 vac and 12 vdc, 3 crystals. Immaculate. S120. 
WAOBYR, 627 Dundee Avenue, Barrington, Illinois. 


COLLAINS 75S3, $400; RME 4300 with RME 4301, side¬ 
band adapter, $100: Utica 650 with matching VFO, 
$100; HT33 modified to HT33B, $235; HT37, $240; 
BC221M with matching calibration book and built-in 
power supply, $45; DB22A pre-selector, $20, W4ZRZ, 
P.0, Box 6742, Birmingham, Alabama 35210. 


C. FRITZ back on the job! Bringing hams greater 
QSL returns over a quarter century! Samples 25^ de¬ 
ductible. Box 1684* Scottsdale* Arizona 85252 fFormerly 
Joliet, Illinois.) 


SELL''TRADE: Complete parts for KW linear. 2-Sl3"s* 
2-866A^s* 10-80m. Cost over $175. Other items, Stephan 
Clifton 'WA2TYF, 800 West End Avenue, New York, 
N*Y. 10025- 


RCA 6V FM30-44 me. 60 watt model MI transceivers. 
Complete with heads, mikes and cables. $35. Sid Nelsen* 
Leeds, N.D. 


QST LIBRARY for sale or trade* Sept 1953* all but 
Jan, Feb, April, Aug 1954. 1955 through 1964 solid. Will 
ship. W8SPR* Morris, Salem, Ohio. 


GALAXY 300 with AC power supply in excellent con¬ 
dition, $275 FOB Sacramento, Tony Assenza. 10724 
Campana IVay, Rancho Cordova, Calif. 


QSL SAMPLES?? 25^ (Refunded*) Russ 73 Sakkers 
W8DED, Holland, Michigan. 


RADIOPHONE 44 PANADAPTOR. Ideal for Collins or 
any other 455 kc if receiver. Also will monitor trans¬ 
mitter. Will take best offer! Waiter Reid, VA Hospital, 
Wood, Wisconsin. 


PREPAID USA: Heathkit HM-11, $10; MT-1* $45; HX- 
20, $140; HR-20* $90; HP-20, $23; HP-10, $35; SBA- 
300-3* $15; SBA-300-4* $15; Eico 147A, $33; 950B, $20; 
352* SIO. WiU consider any offers. W9FQC* 1612 W. 
Columbia Terrance, Peoria* 111, 


KNIGHT T-60- Excellent condition with five Novice 
crystals. Real nice Novice transmitter. $35 plus ship¬ 
ping, Ron Hallmark, 656 Rothrock Ave., Attalla, Ala- 
35954. 


HG-10 VFO and PS S20, Dow Key DKG0-G2C $8. 
Ameco CN-144 two meter converter and PS $35, Gonset 
code oscillator and CW-phone monitor $12, 5 position 
coax switch $5, 10-12 scope $45, manuals. Prefer local 
deal* Jim Minikel WB6MQE* 517 East Emerson. Mon¬ 
terey Park, Cal. 213-280-8202. 


FLATBUSH RADIO CLUB—AUCTION, October 
18th. 8 PM* at the Sgt. Meyer Levin tlall, 1628 
East 14Lh Street* Brooklyn. N.Y. For information 
call 771-5852. 


ART-13, $40, BC-348, AC power supply, $50. 4-amp 
varlac, $5* 10-henry 500 ma. filter choke, $5, Dave 
Babcock* WA2RJY/2, 397 California Avenue* Union- 
dale. N.Y. 


CONVERT Command Xmtr to 100+ watt Trans- 
verter. Work AF MARS* CAP, Your hamband SSB 
Transceiver as exciter/receiver. Simple, Inexpen¬ 
sive. Plans-Schematics $1.25, W5NSN 


HEATH HW32 w/cal* Knight T-60 xmtr* Eico 722 
VFO all mint condx, best offer, WB2IIA 2574 Wal¬ 
lace Ave. Bronx TU26693 


MONITOR SCOPE; Heath HO- 10. AF-RF Trapezoid 
pattern monitoring. New; less than four hours use, 
$45 G. L. Wettlaufer, Box 422, Almond* N.Y. 


FREE Sales Catalog—laboratory and microwave 
test equipment—including military types. Wanted^^— 
your surplus equipment* tubes, components. LEC- 
THONIC RESEARCH, 715-17 Arch St. Phila., Pa* 
19106 215-627-6771. 
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S & H GREEN STAMPS. Needed for Missionary 
Ham Stalion, Ha\"e your friends help too. Father 
Jude, WA2YNO, St. Paulas Abbey, Newton, New 
Jersey 07860. 


KIT-OF-THE-MONTH CLUB, New, unique, low 
cost electronic kits for novice or advanced hobby¬ 
ists. Free information, Leader Enterprises, Box 
44718-KF, Los Angeles, Calif. 90044 


TWO TONS of Equipment and Components must 
50 , Send for list. SB300, all filters and speaker, 
condx. best offer over §285, G. Petrilak K2SWI 
132 Fifth Ave, Kings Park, N.Y. 11754 


TELETYPE TEST SET I-193C- Government rebuilt, 
still crated. Tests RTTY transmitters, converters, 
relays, $14.95 each, two for $27.40. F. 0. B. Harris¬ 
burg, Pa. Satisfaction guaranteed. Telemethods In¬ 
ternational, 3075 E. 123rd Street, Cleveland, Ohio 
44120 


TV CAMERAS. Model 400 complete with good vidi- 
con and lens. Used as demonstrators. Only $200 
F.O.B. Vanguard Labs, 190-48—99th Ave,, Hollis, 
N-Y. 11423, 


TELETYPE SI125A tape unit, new, never used, 
works perfectly, I have no use for it, $ 100 . David 
Edsall, WITDD, 3 Berkeley St., Cambridge, Mass. 

RTTY gear for sale. List issued monthly. 88 or 44 
Mhy toroids. Five for $1.75 postpaid. Elliott 
Buchanan, W- 6 -VPC 1067 Mandana Blvd., Oakland, 
California. 94610. 


QSLS—New designs—$2.55 per 100 postpaid in 
U.S.A. Samples 10 ^ K9RFZ PRESS, 1127 Eastman 
St., Oshkosh, Wis. 54901 

FM FOR 2^ 6 AND 432. GE 12 volt, 40-50 me receiver- 
transceiver 4ER6-4ET5, 30 watts output. Transmitter are 
fully narrow-banded but easy to wideband. These units 
were removed from service this year and are clean 
and in excellent operating condition with all acces¬ 
sories except antenna $39.95. 432 me transceivers three 
frequencies, 12 volt, 15 watts output from 5894 tripler 
and 5894 amplifier. Complete with all tubes, accesso- 
rits to put receiver on 432,9 me. Five pages of infor¬ 
mation. $28.85. Same rig, but may need minor repairs 
$17.50. Less 5894"s and accessories $5.50 each. 5Sg4's 
checked and guaranteed $6.50 each. Manuals for 432 
me rigs S2, Motorola T44A6A, all tubes and accesso¬ 
ries, S50.00. Motorola 41V front mount, 12 volt oper¬ 
ating on 146.94 me. Excellent complete, S 95 . 00 . Motor¬ 
ola Handle-Talkie on 146.94 (FHTRUIVDL) with bat¬ 
teries and operating, $65. Motorola transistorized 136- 
174 me pocket receiver (17 transistors) with one watt 
pocket transmitter (2 transistors, 8 lubes, vibrasender) 
H03ANC-XH23NAC, fully narrow banded, excellent 
condition, $125. Motorola 150 me base station (desk¬ 
top) $95. Motorola 150 me. 250 me output transmitter 
complete (will not ship this one) $150.00. Also Motor¬ 
ola T43-GGV-1, Wanted: Wheatstone Perforator, lab 
type test equipment-HP, GR, etc. two way equipment. 
Motorola, GE, etc. All items shipped FOB Trenton. 
Ray Newsome K 8 TJP, 2670 Pinetree, Trenton, Michi¬ 
gan 48183. Phone 313 -676-7460. 

HARS HAMFEST in Rowlett Park, Sunday October 
17. Lots of prizes, swap tables, free lunch. Plenty of 
free parking. P.O, Box 8373. Tampa. Fla. 

GREATER BAY AREA HAMFEST, Peacock Gap 
Country Club, San Rafael, Cal, October 16 and 17. 
More information from WA 6 QVS, P.O, Box 113, Hay¬ 
ward. Calif. 

\VE WILL PAY CASH. Wanted-popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good, operating gear. Write Graham Radio, 
Dept, 10. Reading, Mass. 

ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? 
Let us convince you with a specific quote that will 
really save you money. Graham Radio. Dept, 10 . 
Reading, Mass. 


THE BEST WAY TO BUY SURPLUS: 

Ask for what you tieed. We will then send you COMPBB- 
HENsrVE DATA mi what we have to meet your needs. 
DON'T ask for a catalog * . • It would take a fat book . * * 
We DON'T aeU tndse the way we get It in just to ho able 
to advertise at a price lower than someone e Iso's. We work 
it over . . , lest it , . . overhaul and calibrate it . • • and 
GUARANTEE 8ATISFACTI0N OR MONEY REFUNDED! 

WIC AI^ BUY so if you have uiiythine to a ell, tell us. 

LV PWB SPLY XfRMBS: 115/230? OOcy 1 ph prL Four 6.3T(i 
Bees 35 A, so get up to 25,2 t rms In steps of 3-15? or 
25. 2vet up to 35A or 12* 6 vet 70A or 6.3 vet 140A, Five pri. 
taps for closer adjustments. W/dwgs for bonus use to replace 
toroid; make LV1>C solid-state converter to 115? 60 cy. 

Scaled, potted. Net 64#. RallEic or Truck col- 04 ^fl 

lect, remit .. . ^ 

BROADCAST-BAND COMMAND RECEIVER: ARC Type 12, 
No. B'22, Late tsijel 540-1600 kc, 6 tubes: RF, con¬ 
verter, 2 IF '3 & A VC, dot. k Noise Limiter, & AF. 2 m 
seusit. Needs external pwr sply A control ckts & has no 

tuning (UaL With spline tuning knob, chart to tune exact 

frcQ. by tuma count, lots of Uch data. OR 17 0 C 

grtd. 9 lbs. FOB IjGB Angeks . I/•7J 

(Add S3 for oxtra-clean selected unit.) 

ALL-BAND S5B HCVR 
BARGAIN: Halllcrafters 

B-4d/ARR* 7. 550 kc to 
43 riic continuous: Voice, 
CW. MCW: 2 RF^s* 2 
IF's; S-meter: 445 kc 
XtL 6 select, choices. 
Beady to use. w/60 ey 
pwr aply k book^aligned. 
fob Los An- t qq, 

geles *. 177-JU 

Deduct $30 If you make your own pwr aply from schematic we 

furnish. Deduct $20 if SSB not required, or deduct $15 if 

you will wire in your own SSB willi kit £ diagram we fur* 
nlsh. 

TIME PAY PLAN; Any purchase totaling $160.00 i aq/ 

or more, down payment only - ... - .. I U /o 

ARC-5 Q*5*er Bevr 190-550 kc w/S5 kc IF’s. Use as 2nd 
converter for ahOTe or other revrs. CJiecked electrlcilly, 
w/lota of tech. duU. w/spline knob. 9 lbs. fob T 4 n C 

Ijoa ALTigeles 1 #If-3 

(Add $3 for extra-clean selected unit.) 

AC PWB for SCR-522: RA-62-B made by Signal Corp# for 
the si>eclfle job! 115/230V. 40 60 cy in. ReguL & filL 
outputs 300?, .26A: 13?, 4A: -150?. 16 ma- OK u qt 
grtd, w/d^tta, 90 lbs, fob Sacramento . . 1/^73 

AN/APR-4 RECEIVIN6 UNIT w/tnning unlU to tune 38-1000 
me plug k handbook, all checked k grid 100% 170 TA 

OK, ready to use on 60 cy fob Los Angeles. 1/7*JU 

Add $30 for ani/fm veralon modifled for 60 cy pwr Input; 
add $60 for TN-19. 975-2200 me: add $l25 for TN-54, 
2175-4000 me. All imcond. grid. OK. 

LK FREO METER 125 kc to 20 me is combin, heter. freq, 

meter k Signal soiFrce. CW or AM, accuracy .01%. itl 

calib. Clean, checked 100% grid, w/pliig, data. C7 tfi 

16 Ihs fob Los Angeles . ... * .. J / . J U 

Add $10 for EAO. converts for LM Power Supply w/part«, 
data, included 47 lbs fob San Diego 

TS-323 UR, 20-480 mc- Crystal. 001%. W/han(fl»olc supple¬ 
ment giving supph’iiientary xi\ check points k instnic, to 
closely approach crystal accuracy. W/schcmntic. Instruct,, 
pwr sply data, dean, checked. 100% grtd. fob rnn rn 

hoB Angdes . . ... I 7 Y, 3 U 

TELETYPE BARGAINS 

U: Unchecked, as fs, fair condition, some minor parts may be 
missing. C: Checked & repaired as needed, ready to ose, 

grtd OK. 

#14 Tratis-Oist, sync.. C 549.50, U .... • . , 35.00 

Ha^idlmdi TM 11-2222 for above . 8.50 

#14 Typ. Reperf, no keybd, C $74.50, U.. 49.50 

Same with keyboard. C $89.50, U .. - ., 69.50 

ILindhnok TM 11-2223 for Jiho?^' two . 9,00 

TG-26B, like #19 but tnpe, C $139.50, U . 99.50 

40 rolls oiled tupe 11 /16'"' wide ..... .. 11.95 

#15 w/keybd. sync C $149.50, U ................ 95.00 

flandlmok TM n-352 for Mod. 15 ... 7.50 

#19 w/keybd- syn. C 249.50, U .. 149.50 

BEST OSCILLOSCOPE AT MODEST COST; Tektronix 614AD: 
DC- 10 me. Cjilib. defi. 30 mv-ifio v,cm. Caiib. sweep 0.1 
tme —10 mscc^cm. Sq. wave w/variahle dtity cycle, .05-50 v, 

available to test ampliflt'rs. Other outputs: Sweep sawtooth, 

pos. & neg. gate pulses. Signal delay network, % nsec, 

permits viewing the signal which triggers the sweep, 
Lnrked-iii triggering provides stahlc-ns-a-rock picture. Com¬ 
pletely oTerbaulcd, 100% grid OK, with Book, nnr aa 

clean and pretty, only . . .... . ... J 7 J.Ut 


R. E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS. CALIF. 90213 
Phones: Area 213. office 272-S707, messages 275-5342. 


OCTOBER 1965 


127 














































































DOW-KEY 


CONNECTORS 

Coaxial Collectors and Adapters — machined 
brass with all surfaces silver plated. 


DK202 

UHF Double 
Female 


DR210 

UHF Female 
to Male Phono 

Av'ailable at your dealer or write: 

DOW-KEY CO,. Tkfef River Falls. Minn 


DK211 

UHF Male 
to Male Phono 


95c 

DKF-2 

UHF Double 
Male 


70c 


DK60-P 

UHF Panel 
Mount Female 


DK201 

UHF Panel 
Mount Male 


INDEX TO ADVERTISERS 


AlcOf 125 

Alitronics-Howord, 124 
American Crystal, 116 
Amperex^ 20-21 
Amrad, 124 
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ATV Research, 73 
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# Very difficult circuit this hour. 

• Next higher frequency may be useful this hour. 

Good: n 2, 610, 15. 16. 18. 19. 24-26 
Fair: 3-5. 10-14. 17. 20, 23, 27-30 
Poor; 21. 22. 31 
VHF DX; 1. 9. 15. 26-30 


128 


73 MAGAZINE 






















































































































































































••TAB” • TRANSISTORS * DIOOESII 
GTD! FACTORY TESTED — 
PULL LEADS. 

PNP lOOWaH/ISAmp HIPawar 
T086 Cual 2N44I, 442, 277, 

27& OSWI up to SO Valta/ 

VCBO 11.25 5 for |5, 

2N278, 441, 174 up to SOV 
$3 ®, 2 far |S. 

PNP 80 WaH, 2NI55, (SB, 235. 242. 

254, 255, 25$, 257, 301, 392, @ 35«, 4 for $1 
PNP 2Ne70/800Mw 3Se ®, 4 for ill 
PNP 2NS7l/lWatt 50o ®, 8 tor 51 

PNP 25W/TO 2N538, 530, 540. 2 for SI 
2NI03S B/$l, loss 4/51. 1040 51 

PNP/T05 SIGNAL 850Mw 25a S/$l 
NPN/T05 SIGNAL IF, RF. OSC 25c 
6 for 51 

Silicon PNP/TQ5 & TO 18 25a 5 for 51 

2N 1046/51.40@,3/54. 2NIS07/S2@, 4/56 

Powar Haat Sink Finned Equal to 100 
Sq' Surtaca 51 ®, 6 for 55 

TOSe, T03, TOlO Mica Mtg 80a @, 4/51 
DIeda Power Stud Mica Mto 8Dc 4/SI 

ZENERS IWatt 6 to 200v 70e 3/52 

ZENERS lOWatt 6 to I50v 51.45 @, 4/55 
ZENER Kit Asstd up to lOw 8 far 51 
STABI8T0RS Up to Iwatt 5 for $1 

TRANSISTORS—TOO MANYI U-TEST 

Unteitod Pwr Dlamonds/TOS 10 for $1 
Untutod TOSS up to iOOWatt* 8 for 51 
Untested T05/8IGNAL/slttors, 20 for $1 
Untested Power Diodes 85 Amp 4 for SI 
Untested Pwr Studs up to IZAmp 12 for 51 



O.C. Power Supply 115v/60 to 800 
Cys. Output 330 ; Tap l$5V up to 
fSOMa, Cased 55®. 2 for 50 


SILICON POWER DIODES * STUDS 


DC 

50PIV 

lOOPIv 

ISOPIv 

200PIV 

AMP 

95Rms 

70Rmi 

tOSflms 

i40Rmt 

3 

M 

.14 

J7 

.24 

12 

.10 

.55 

.70 

.55 

18* 

.20 

.80 

.50 

.75 

35 

.70 

(.00 

1.50 

2.00 

100 

L05 

2.05 

2.50 

3J5 

240 

8.75 

4.75 

5,75 

3.75 

DC 

SOOPIv 

400PIV 

SOOPIv 

GOOPIV 

AMP 

2IORnii 

280Ritii 

3&0Rms 

420Rmt 

8 

*29 

.80 

,40 

,45 

12 

r.oo 

1.15 

j Ie45 

L70 

18* 

1.00 

1.54 

Quaiy 

Du«ry 

.85, 

2.15 

2.45 

2.75 

3.33 

JOO. 

,1.75 

4.80 

5.50 

8.05 

240 

Ila70 

17 JO 

23c04 

29.70 


•P.F. PRESS-FIT AUTOMOTIVE TYPEI 


18 Amp Press Fit up to 200PW 4/51 
2 to 3 Amp Studs up to 600PIV 6/51 
35 Amp Studs ISO ts ZODPIv 6 far 55 


"TAB” • SILICON 750MA DIODES 
NEWEST TYPE/ LOW LEAtiAGR 


PIv/Rmi 

, Plv/Rfni 

1 (00/70 

1 P}v/Rmi 

PIv/Rmi 

50/15 

200/140 

300/210 

.05 

.00 

*12 

*(4 

PIv/Rmt 

P(v/Rmt 1 

Piv/Rmi 

FIv/Rmi 

400/280 

500/850 

600/420 

700/490 

.15 

Ji 

.21 

•27 

Plf/Rm 

Ptv/Rmi 

Plv/Rmi 

PIv/Rmt 

900^60 

900/680 

(000/700 

(100/770 

*45 

*05 

•75 


m VV \ «Vv V 

GTD ALL TESTS AC/DC A LOAD I 


1700 Pfv/i200 Rins/750 Ma/51.20 0. 

lO/liO 

Same 1100 Plv/770 Rms 75e ®. 18/511 
3 Kv/2IOORms/200 Ha/51.80®.6/310 
6 Kv/4200 Rms/200 Ma/54 8/59 

12 KV/8400 Rms/ZOO Ma 58 e. 2/514 


SCR—SILICON CONTROL RECTIFIERSI 


PRV 

7A 

(0A 

PRV 

7A 

t6A 

25 

.M 

\M 

100 

2,70 

8,00 

60 

leOO 

LiS 

300 

8-00 1 

1.45 

100 

l.«0 

1.15 

40# 

1,75 

5.90 

150 

1.05 

2.45 

500 

4,75 

4.30 

200 

2*» 

2.00 

000 

5.45 

5,05 


UNTESTED "SCR” Up to 25 Amps, 6/52 
Glass Diodes INI4. 48, 80, 64. 20 far 51 

r Two RCA 2N408 & 'Two Roffttlaton 

I RCA IN262i an prtd ekt. 30a 0. 4/51 



TAB 
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That’S A Buv 


“TAB" Tubas Factory Tested, Inspctd. 
Six Months Guarantaedl No Rejectsl Boxed I 
GOVT & MFGRS Surplitsl new A Used 


Low Prices 1 Now XJUTTQ Tubes I 


4-e5A 57.00 

4-I25A 16.00 
4-400A 26.00 
4-IOOOA 

75.00 


4X150A 50.75 
826 .. Query 
8Z9B .. 7.20 
872A .. 8.60 
OA2 .. .65 


0B2 ,. .55 

5R4WGA 

8.50 

246 . Query 


We Swap TubesI Whet Do/U Haref 


0A3 ,, 

.80 

5R4 


1.00 

BF7 . 

. .99 

OC3 

.70 

5T4 

* 

,90 . 

6FS . 

, 1.89 

OD3 .. 

.59 

5V4 


,39 1 

6H6 . 

* *59 

OZ4 

.79 

5za 

d * 

.39 

6J5 

* *59 

JL4 ... 

.82 

6A7 

* ■■ 

1.00 i 

6J6 

* *59 

IR4 . 

5/$l 

BAS 


.99 

6KE . 

* .69 

IS4 

sTS 

8AB4 


.59 

6LS . 

* 1*19 

IS5 

.63 

6AC7 


•72 

6SN7 

. .72 


Send 25e for Ctltlog I 


IT4 _ 

.85 

6AC5 

* 

*65 

6V3GT 

*90 

ITS .. 

.95 

6AG7 


*75 

(2AU7 

.09 

IU4 .. 

e/$i 

$AK5 


,39 

12 AG 

. *45 

IU5 

.75 

6AU 

1 

*55 

25Le 

, *71 

2DS9A 

Q 

GAQ5 

4 

*66 

25T *. 

. 4.00 

2C40 , 

5.60 

6AR6 

* 

1,95 

28D7 

, *89 

2C43 . 

6.50 

6AS7 

4 

S,49 

50L6 

. ,69 

2C5I . 

2,00 

6AT6 

m 

2/$l 

83V .. 

* .96 

We Bujf 

We 

Sell 1 

We TriOe J 

2D2I 

,65 

6BA6 


.59 

250TL 

19J5 

2K25 

9.75 

0BE6 

■ 

.59 

VR92 . 

5y$i 

2K28 . 

30. DO 

6BK7 

• 

-99 

38GA * 

3/$l 

2V3 

2/41 

6BQ6 

* 

1.19 

4t6B , 

16,00 

2X2 

.48 

6BY5 


1J9 

450TL 

43.00 

4X250B 


6BZ6 


.91 

813 

9.95 

30.00 

6C4 

4 4 

*45 

0(5 

. 1*75 

5BP4 . 

7.95 







Top 555 Paid for All TubesI 


“VOLT-TAB” eOOWatt Speed Ceirtrel 
II5VAC $4.50 @. 2 for $8 


866A Xtmr 2.5V/rOA/ lOKv/lnsI $3 ® 

Ballontino itSOO AC/Lab Mtr. . $54 

(Sd) Choke 4Hy/O.SA/27n 540 2/56 

“VARIAG8” L/N O.I85v/7.5A . 5IS 

“VARIACS” L/N 6-I85V/3A . 110 

TWO a66A's A Fll. Xfmr . 56 


SILICON TUBE REPLACEMENTS 
0Z4 UNIVERSAL $1.75 2/55 

SU4 l120Rms/l600lnv $2 @, 5/55 
5R4 l9OORms/2S0Olnv $9 @, 2/516 
866 SKv/Rms - I0.4KV Inv 

511 @, 2/520 


Mica Condsr .006 O 2500V 4/SI 
Sneeperscopa Tuba t $5 2/53 

Mint-Fan 6 er l2Vae/60Cys $2 0. S/$S 
4X150 Ceramic Lektal fi.25 2/52 

Lint Fitter 

Line Filter 60Ainp/2SDVAC $10 @. 2/516 

DC 3'/tVMeter/RO/600Ma 54 2/57 

DC 2!/*' Meter/RD/fOOMa 55 ® 

DC 2Vt* Meter/RD/80VDC $8 2/SS 

AC a/i* Meter/RD/l30VOC $5 2/$9 

DC 4* Meter/RD/IMa/55 «. 2/59 


Battery Charter 6AI2V Charges up 
to SAmp “Approved” Heavy Duty Oe- 
slpn with Kllxen Circuit Breaker. 
Operates 220 or ItOVAC ® 50 er 
60 Cys 56. 2 for 515, 7/$49 


Transformors—All Input IISv/60Cyt VCT 
® 250Ma. 6V/8A/5A/SA $6, 2/$IO 

400VOC Supply @ 200MA A Silicon Roet 
A Flltors 510 

20VAC A TAPS/.e,l2.l6. 20V @ 4A, $8 
82VCT/IA or 2XI6V ® lA, $8 &, $2/$5 

Line Filter 4.5A ® II5VAC 4 for $1 
Lino Filter 5A ® t25VAC 2 for i| 
Converter Filter 400 Ma ® 2aVDC 4 for 51 
Converter Filter lnput/3A @ aoVDC 4/81 
2.5MH PiWound Choke/National 5 for $1 


We Bay, Sell 6r Trsde 

SEND 250 FOR CATALOG 



Terms Min Order $3 
FOB New Yerfc. 

10 Day Gld. 

Our 20th Yaw. 


MINM Liberty St., N.Y. 6, N.Y, Re 2-8243 


“TAB" FOR THE BEST KITSI 
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W.E. Polar Relay i^255A/55 ®. 2 for 39 
W.E. Socket for it2SSA Rriay, 32.50 
Toroids aSMhy New Pckg 31 ®, 6/55 

6.SVCT @ I5.5A A 6.5VCT @ 2A 34 ®. 
2/56 

2MKC Froq Std XUIs |2 2/53 

Printed Ckt Bd New Blank 9x12' |l ®, 
6/55 

Klixon 5A Reset Ckt Breaker 51 8/55 

2K te 8K Ktadietl Good Used $3 2/55 

Xtal Blanks Asst Typos 12 for $1 

WANTED TEST SETS 
& EQUIPMENT 

Bandswitoh Ceramic 500W 2P/6Pos $3 ®, 
2 for $5 

6Hy-S05MB Choke Cased 33 ®. 2/$S 
7.1/3Hy-4O0Ma Choke Cased $7 ®, 2/512 
250Mfd @ 450 Wv Leetlytie 4/SSB 53 @, 
4/510 

Cndsr Oil lOMfd X 600-2x2.5 A 5Mfd 51 
®. 15/510 

Cndsr Oil 6Mfd ® 1500V 54 ®. 4/$IO 
SSOVet ® 735Ma for SSB $9 2/516 

480Vet @ 40Ma A 6.3 @ USA CSO 31.50 
4/55 

lOVet @ 5A A 7.SVct @ $A CSD 56 e. 

2 for $10 

WANTED LAB METERS/ BRIDGES/ 

K-POTS/ 

Pwr Sup Kit OOOVDC ® OOOMa A 4/ 
Silicon Dtedei I700P1V FWB $12 
Pwr Sup Kit I200VDC O 200Ma/Xfmr 
A FWB Silicon Root $10 2 for $13 

Modulation Xfmr 60W/I6K to 5.7K 55 
Headset Rubber Bunyon Pads pair $1 
Socket Ceramlo 1023 Tube 4/51 
Socket Ceramic 860 Tube 4/11 
Socket Ceramic 4XI60/Lektel 4/52 

WANTED YOUR - ORDER - TODAY/ 

6MTR Ground-Plane Ant (R Exp) 14 
Kneb SpIn-Crank BC348 Type 51 
MlnIFan 6 er 12 VAC 51.50 «, 4 fer $5 
Beam Indleater Sclsyni 24VAC 2 for $10 
Precision TLI47 Fooler Relay Gape SI 

8 foot Elat. Cord itl8ga A Ptnp 38i 0, 
3/11 

Fust 250Ma/IAQ 6 for SOe, 100 for U 
DON'T C-WRTTE & JEND ORDER/ 
XMTTG Mica Condir .006 0 2.8Kv 89c 
0. 5/31 

XMTTG Mica Cndsr .00025 0 8Kv 73c 
0. 4/52 

Mini-Rectifier FWB 2SMa 0 IISVDC 

3 for $1 

Micro-Switch Rated 40Amp AC A DC 

4 for $1 

Bandpass Flltors 60 er 90 er l50Cys 

9 99' 

TSO Throat Mikes 31 0, 4 tsr 33 
“Bruninn” ^ Parallel Rule dX’l @ 
8 for $2 

Linear SawTooth Pot KSI5t5S/W. E. 

’ YOUR ORDBR TODAY. 

QTYS UMITSD/ 
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TOSTPAID! 


All BAND 
VERTICAl 


WRL 


WVG MARKH: 

New low cost vertical on* 
tenna which can be tuned to 
any amateur band 10—60 
meters by simple adjustment 
of feed point on matching 
base inductor. Efficient 
radiator on 10, 15, 20, 40, 75 
and 00 meters. Designed to 
be fed with 52 ohm coaxial 
cable. 

Conveniently used when in-* 
stalled on a short 1-5/8" 
mast driven into the ground. 
Simple additional grounding 
wire completes the instal-^ 
lotion. Roof top or tower in¬ 
stallation^ Single band oper¬ 
ation ideal for installations 
of this type. Amazing ef¬ 
ficiency for DX or local cori'* 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 

Mechonicol Speciflcotionst 

Overall height — 10' As¬ 
sembled (5' Knocked down) 
Tubing diameter — 154" to 
7/16". Maximum Wind Un¬ 
guyed Survival ^ 50 MPH. 
Matching Inductor — Air 
Wound Coil 354" dia. Mount¬ 
ing bracket designed for 1- 
5/8" mast. Steel parts Irri- 
dite treated to Mils Specs, 
Base Insulator material — 

Fiberglas impregnated sty¬ 
rene. 

Electrical Specifications; 

Multi-band operation — IQ^O 
meters. Manual tap on match* 
ing inductor. Feed with 52r7S 
ohm line (unbalanced). Moxi- 
mum power — 1000 watts AM 
or CW-2KW PEP. Omni'diiec- 
tional. Vertically Polarized. 



WORLD RADIO 
LABORATORIES 


3415 West Broadway 
Courteft Bfuffs, fowa 

n Check enclosed. □ Ship 
one WVG MK, II @ $15.95 
Postpaid* 


Name 

Cail^ 



State 


-i 

I 

I 

I 

I 

I 

I 

I 

\ 

I 

I 

I 



THE REJECTOR TUNABLE 
NOTCH FILTER n ILL 
GREATLY IMPROVE RE- 
CEPTION ON ANY RE¬ 
CEIVER OR TRANSCEIVER—HAM/CB/SIV. 

■ No insertion loss. ■ Audio filter with 
tunable range 300 to 4000 cycles, ■ Fully 
transistorized. ■ Ideal for CW-RTTY-SS8- 
AM-SWL ■ Simply connects between re¬ 
ceiver or transceiver audio output and P.M. 
speaker. Apply 12V. ac/dc ( 1 / 2 A) Size— 71 / 2 " 
x53/e"x 21 / 2 ". Opt’l AC Supply—$6.95. 


WRL 


World Radio Liboratonts 
3415 Wfst Broadway 

^ _ Council Bluffs, Iowa 51504 

I Please rush me 

i □ Rejector Notch Filter—$34.95. 

] O Opt' I AC Power Supply—$6.95. 
j □ New WRL Catalog. 


I 


! Name, 


I 

j Address, 

bi'L— 


Call. 


.State. 


.Zip. 


130 


73 MAGAZINE 








































































































gc 


5^ Co 























































































































































































































































One thinks long and hard before making a change in a rig like 
the NCX-5—after all, it has proven itself as the finest trans¬ 
ceiver ever offered the amateur at any price. But we have 
designed a new balanced modulator circuit which offers^such 
high performance that we felt it should be incorporated in‘ new 
NCX*5 production. The new balanced modulator is a solid state 
ring-type device which is totally unaffected by external or 
magnetic influences, on-off cycling, aging, or warm-up time. 
Minimum carrier suppression is 50 db,^ through all of these 
variables, and typically can be adjusted to provide even 65 or 
70 db! In fact, the circuit cannot be unbalanced far enough, 
using the carrier balance control, to provide sufficient carrier 
for AM or CW operation of the NCX-5. We therefore replaced 
the carrier balance control with ajiew Carrier Insertion control 
to provide^a gradual increase in carrier as the control is turned 
clockwise. Carrier is also now inserted automatically in the AM 


or CW positions of the NCX-5 mode switch. "Carrier balance" 
has become an internal factory adjustment which need never 
be,touched. 

The" new" NCX-5 is designated Mark 11' an'B is identical in 
appearance to previous units. The superb dial calibration, sta¬ 
bility, selectivity, and all other maximum performance features 
of the NCX-5 are, of course, unchanged (including the remarkable 
price of only $685), 

When we make= performance improvements during production we 
try to make certain that owners of earlier units can similarly 
improve their equipment, if they wish. So our Customer Service 
Department has a Mark it kit available for satisfied NCX-5 
owners so that they can become satisfied NCX-5 Mark 11 owners. 
The NCX‘-5 is 4he finest transceiver on ther amateur market, 
proven in operation by amateurs the world over. The Mark il 
NCX-5 is even better. 
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